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OlTTHMeCKHH nOJTflpjf3aTOp 

HsoGpereHHe othochtgh k onrHKC^ a HMeHHO k onTHMecKHM noji«pH3aTopaM, KOTOpbie 
Moryr Gbixb HcnojibsoBaHbi b ^Ki^KOKpHcrajiJinHecKHX AHcnjienx, b noji^pMaauHOHHbrx oMKax, 
B aBTOMo6HJi5ix H jxpyrifx cpe^acxBax nepeABn^eHHH, a xaK^Ke b creKJiax jijih crponrejibCTBa, b 
ocBexHTejibHOH annaparype, b onxiiMecKOM npHGopocTpoeHHM. 

HcnojibsyeMbie b Hacro^mee BptMn ;^nxp6iiHHbie onrnHecKHe nbjT^ipiTsaTbpbi 
npeflcraajmiOT cp6pH opHeHXHpoBaHHyK) pflHOOCHbiM pacT5i>KeHHeM nojTHMepHyio n;ieHK\', 
OKpameHHyio b Macce ^nxpoHHHbiMH opraHWHecKHMH KpacHxejiHMH hjih coejiHHeHH^iMM Hozia. 
B KanecTBe nojinMcpa ncnojibsyiOT b ochobhom nojiHBHHujiOBbiH cniipx (IIBC) [1]. HonHbie 
nojiHpH3axopbi Ha ochobc riBC, OKpauieHHoro hojxom, hmciox Hanbojiee BbicoKiie 
ndJiHpHaaqHOHHbie xapaKxepticrrHkM h Haxoz^ix liiPipoKoe npHMeHeHHe b npOH3BozicxBe 
>KH^KOKpHCxaJUiHHecKiix HH^HKaxopoB jijui HacoB H KajibKyjiHxopoB, 3KpaHOB juui nopxaxHBHbix 
KOMnbxepoB H x.n. 

IlpM npoxoyfcacHHH HcnonHpHSOBaHHoro CBexa nepes AHxpOHHHbiw onxMnecKHH 
nojiJipHsaxop [1] ojxna jiHHewHO-nojuipHsoBaHHaH KOMnoHCHxa, njiocKOCXb KOJieGaHUH KOxopOH 
napajiJiejibHa och norjiomeHHM npaxxMHCCKH nojiHocxbio norjiouuaexoi. ^pyraH opxoroHajibHa^i 
jiHHeHHO-nojiHpHSOBaHHaH KOMnoHCHxa, x.e. xa, b KOxopoH njiocKOCXb KOJie6aHHH 
nepncHAHKyjiiipHa och norjiomeHUH, npoxo;^vix nepes onxMHecKMH nojiapHsaxop, McnbrrbiBan 
SHaHHxejibHO MeHbinee norjiomcHHe. TaicHM o6pa30M, ocyinecxBji5iexc5! nojmpHsauHH 
npoxojxnmero CBCxa. Ho^Hbie nojiapHsaxopw npej^cxaBjmiox co6om MHorocjiOHribie njiCHKM, 
Koxopbie BKjiK)HaK>x HapHAy c nojinpHsyFomHM cjiocm xaK^e apMnpyjoiuHe, KjieeBbie h 
samHXHbie cjioh. 

HeziocxaxKaMH yKasaHHbix fiJieHOMHbix ^^I^xpOHMHbIx nojmpiisaxopOB Hap^iz^y co 

CpaBHHXeJIbHO BblCOKOM CTQHMOCXl>tO, oGyCJTOBjreHHOH CJ10>KH0CTbK) HX HSrOTOBJieHHH, 

HBjiaexcH MX HHSKaH xepMo- H CBexocxofikdi^b. 

AHajToroM sa^BjiaeMoro onxHueGKoro noJi^ipHsaxopa MO^ex c;iy>KHXb xaK>Ke 
flwxpoHHHbiH nojMpHsa^^ CBexa (jmC), npeACxaBjiHiqmHH co6om uojinoy^^ c HaHeceHHofi Ha 



Hee TOHKOH ruiCHKOH MOJieKyjwpHo ynop^OHeHHoro cjioh jiHxpoHMHbix KpacHrejieii, 
npeACTaBji5iK)mnx co5oh cyjib4)OKHCJiOTbi hjih hx HeopraHHHecKHe cojih aso- h 

nOJlHltMKJIIiMeCKHX COeZlHHeHHH HJIH HX CMCCH, KOTOpbie CnOC06HbI K 05pa30BaHHK) CTa6HJIbHOii 

jiHOTponnoH ^HwoKpHcrajijiMHecKOH (})a3bi, mto nosBOJi^er nojiynaTb Ha hx ochobc 
craGHjibHbie jiHonrponHbie yKujiKue KpHcxajijibi (JEKK) h KOMnosHi^HH na hx ocnoBe [ 2 ]. 

J^jm HsroTOBneHHH HSBecTHoro nojiapHaaropa [2] na noBepxHOcrb noAJio^KKn HanocHT 
KpacHTCjiH npH HX OAHOBpeMCHHbiM MexaHHHecKOM opneHTHpoBaHHH c nocjie^iyiomHM 
HCnapeHHCM pacrrBopHTejm. Tlpn 3tom na noBepxHOCTH no;iJio^KH oopaayercii njienKa 
TOJimHHOH 0.1-1.5 MKM MOJiCKyimpHO ynop^EziOMeHHoro cjTO^ KpacHTCJi^ - nojtapHsyiomee 
noKpbiTHe, cnoco6Hoe nojiapHSOBaTb cbct. 

HsBecTHbiH no/inpHsaxop [2] oojiaAaer 6ojiee BbicoKOH xepMO- h CBerocroHKOCTbio no 
cpaBHCHMJEO c HO^iHbiMH nojiHpHsaxopaMH, o^naKO HMeer 6ojiee hhskhc nojmpn-sauHOHHbie 

XapaKTepHCTHKH. 

MsBccTHbi TZKyKQ oiiTHHecKHe noji3ipH3aTopbi, "pa5oTaK)mHe" sa cner zipyrnx 
4)H3HHecKHx 5iBjieHHH, HanpHMep, 3a cner pasHoro K03cJ)4)HUHeHTa oxpa^enRH CBera, 
HMeioiuero pa3JiHHHbie nojiMpHsauHH. riojiHpHsaTopbi xaKoro rnna aasbiBaiOTCJi 
OTpa>KaTejibHbiMM, b hhx Hcnojib3yK)TC5i HBjiCHHa nojiHpHsauHH CBera KaK npM na^enHH h 
oxpa.^eHHH cBexoBbix nyHKOB ot nosepxHOCTH jiK)6bix flH3JieKTpHMecKFfx MaTepHajlOB no;i 
HaKjiOHHbiMH yrjiaMH, 6jih3khmh k yrjiy BpiocTepa, raK m npn HopMajibHOM 
(nepneH^HKyjMpHOM k noBepxHOCTH) mmemm h orpa^KenHH CBera ot nosepxHOCTH 
ziByjiyHenpejiOMJiHiomHx MaxepHajiOB. yjiyniueHHe nojiHpH3yK)mHx cbohctb ziocTHraercH npn 
HcnojibsoBaHHH MHorocjTOHHbix KOHCTpyKUHH oTpa^arejibHbix nojuipH3aTopoB. 

HanGojiee 6jih3khm no TexHHHecKoii cymHOCxH hbji^ctch H3BecTHbiH onxHHecKHH 
noji^pM3axop [3], BKjiiOHaiomHH no KpaiiHeH Mepe ooth ziByjiynenpejiOMJi^iomHH cjiom c 
xojiuxHHOH, npn Koxopofi peaJiH3yexcH HHxep(J)epeHtiHOHHbiH SKCxpeMyw na Bbixoz^e 
onxHHecKoro noji5ipH3axopa no KpaiiHeH Mepe juisi ozihoh jinneHHO-nojiMpHSOBaHHOH 
KOMoonenxbi CBCxa. TaKOH nojiHpHsaxop BKjiiOHaex Hepej[^yK)inHec5i cjioh jxByx npospauHbix 
(nenorjiomaioinHx b AHanasone paSoHHx ajihh bojih) nojiHMepHbix MaxepnajiOB, no KpanHCH 
Mepe oflHH H3 Koxopbix ^isyjiyHenpejiOMjiaiomHH. AByjiynenpejiOMjieHHe b yKasaHHOM 
nojiHMepnoM Maxepnajie o6pa3yexc5i npn BbixH>KKe njienKH, HsroroBJieHHOH h3 axoro 
MaxepHajia, b ozihom HanpaBJienHH b 2-10 pa3. flpyroii cjioh nojiHMepnoro Maxepnajia, 
MepeAyK>mHHCH hocjiohho c AByjiynenpejiOMJinKDinHM cjiocm, HBjmercH onxHnecKM 



H30TponHbiM. 06biKH0BeHHbiH noKasaxcjib npejioMjiCHHH ^[iByjijrHenpejiOMjiHiomero cjioh paecH 
noKaaaTCJiK) npejiOMjicHHH onxHHecKH HsoxponHoro cjioh. HeoGbiKHoeeHHbiH noKasaxejib 
npejiOMJieHPW flByjiynenpejiOMjiHiomero cjioh OTjiHHaerc^i ox noKasaxejm npejiOMjieHn^i 
onrHHecKH H30TponHoro cjtoh. 

ripHHUHn paGoTbi HaeecTHoro onrHHecKoro nojinpHsaTopa aaKjuoMaercH b cueziyioiueM. 
O^Ha jiHHeHHO-noii5ipH30BaHHa5! KOMnoHCHTa Henoji»pH30BaHHoro CBera, Koxopoii 
cooTBercTByer Heo6biKHOBeHHbiH (GojibuiHH) noKa3aTejib npejiOMjicHim 
AByjiyHenpejiOMjunomero cjioh, cymecTBCHHO oxpa^aercH ox MHorocjiOMHoro onxHMecKoro 
noji5ipH3axopa 3a cnex pasjiHHH^ noKa3axejieH npejiOMJieHHH Ha rpaHHuax 
^^ByJIyHe^peJIO^lnxK)I^e^o h onxMHecKH H30xponHoro nojiHMepHbix cjiocb. ITpH xojimHHax 
cjioeB nopHAKa AJiiiHbi bojihw cnexa, csexoBbie jiy^H, oxpa^eHHbie ox rpaHMu cjioee, 
HHxep4>epHpyK)x jipyr c ^pyroM. IlpH cooxBexcxsyioineM noA5ope xojimHH cjioes h mx 
noKasaxejiCH npejiOMjiCHMH onxMnecKa^i pa3HOCXb xoaa McyKffy BOJiHaMM, oxpaHceHHbiMw ox 
rpaHHu cjioeB, cocraBJuiex Liejioe hhcjio juihh bojih, x.e. pesyjibxaxoM HHxep(|)epeHUHH 
oxpa:HKeHHbix bojih oyziex HHxep4)epeHUHOHHbiH MaKCHMyM, npHBOAHmnii k hx BsaHMHOMy 
ycHjicHHio. B 3XOM cjiyHac oxpa:aceHMe jiiiHeMHO-noji5ipH30BaHHOH KOMnoHeHXbi 
HenojiHpH30BaHHoro cBexa, KOxopoii cooxsexcxByex HeoGbiKHOBenHbiii (GojibuiHM) noKaaaxejib 
npeJiOMjieHHH AByjiyHenpejiOMjiaK)iuero cjio^i, snanHxejibHO ycHjiHBaexca. 

OGwKHOBeHHbiH (MCHbiuHH) HOKasaxcjib npejiOMjieHii5i AByjiynenpejiOMJiiJiomero cjioh 
Bbi6HpaexcH cyLuecTBCHHO paBHbiM noKa3axejiK) npenoMjieHH^ onxHHecKH M30xponHoro 
nojiHMepHoro cjioh, x.e. Hex pasjiHMHH (cKaMKOB) noKasaxejieH npejiOMJienHH na rpaHHuax 
AByjiyMcnpejiOMjiHioinero h onxHHCCKH H30xponHoro nojiHMepnbix cjioes. no3xoMy Apyxan. 
jiHHeHHO-noji5ipH30BaHHa5i KOMnoHCHxa na^aiomero nenojinpHSOBaHHoro CBexa, KoxopoH 
cooxBcxcxsyex o6biKHOBeHHbiH (MeHbiuHH) noKasaxejib npejiOMjieHH^ AByjiynenpejiOMjiaHDmero 
cjiOH, npoxoAHx Mepe3 mhofocjiohhwh onxHHecKHii nojiHpH3axop nojiHOCXbio, 6e3 KaKHx-JiwGo 

OXpaJKCHMH. 

TaKHM o6pa30M, npH naACHHH Henoji«pH30BaHHoro CBCxa na hsbccxhwh onxMnecKHH 
noji^pH3axop OflHa jiHHeMHO-nojiHpH30BaHHa5i KOMHOHCHxa oxpa^aexca, a Apyran jthhchho- 
nojiHpH30BaHHafl KOMnoHCHxa npoxoAHx nepes onxHHecKHH noji^pH3axop, x.e. npoMCxoAHx 
nojiflpM3auHH CBexa KaK ajih npoxoAHmero, xax h jxsih oxpa>KeHHoro CBexa . 

H3BeCXHbIH OnXHHeCKHH nOJmpH3aXOp [3] flBJmeXC5! KOM6HHHpOBaHHbIM H COAep^HX 

xaK^e AonojiHHxejibHO AHxpoHHHbiM nojiHpH3axop co cjia6biMM norjiomeHHeM h amxpom3m6m, 



OriTHHeCKH n03HlXHOHHpOBaHHbIH C OTpa^arejIbHWM OnTHHeCKHM nOJI5ipH3aTOJ>OM. Pojib 

iionojiHHTejibHoro aHxpomtHoro nojmpHsaTopa, ocb nponycKaHiw KOToporo napajuiejibHa och 
nponycKaHHH orpa^KarejibHoro onrHHecKoro nojinpHsaropa, cbo^htch k ycrpaHeHmo 
OTpa^KCHHH BHeiiiHero CBcra npH paGore KOMGHHHpoBaHHoro onTHnecKoro noji^pHsaropa "Ha 
npocBer". 

OjlHHM H3 HCJlOCTaTKOB H3BeCTHOrO OnTHHeCKOrO nOJl^pPiSaTOpa 5TBJI5ieTCH 

cpaBHHTejibHO cHjTbHa5i cneicrpajibHaH saBHCHMOCTb ero onrHHecKHx xapaicreppiCTHK, T.e. 
3aBHCMMOCTb nojiapH3yiomeH cnoco6HOCTM h K034)4>HUHeHTa OTpa3KeHH5i (h nponycKaHH^i) ot 
juiHHbi BOJiHbi nojmpHsycMoro CBera. 3tot HeTiocraxoK oGycjiOBjien tcm, hto noKasaTejiH 
rrpejiOMjicHM^i b HcnojibayeMbix MaxepHajiax yGbiBaKrr npH yBejiHHCHHH mmuhi BOJiHbi 
nojinpnayeMoro CBera. 

^pyrHM HCiiocTaTKOM H3BecTHoro onxHHecKoro nojmpHsaropa [3] ^Bji^erc^ 
Heo6xo;5MMOCTb Hcnojib30BaHRH 6ojibiiioro KOJiwHecxBa nepejiyiomHxcM cjiocb, o6ycjiOBjieHHa5i 
TCM, HTO MaKCHMajibHa5i BejiHHWHa zxByjiyHenpejiOMjieHH^i (pasHwua Me^aiy HeoGbiKHOBCHHbiM h 
oSbiKHOBCHHbiM noKasaxejicM npejioMjicHHii OTyJiynenpejiOMjiHiomero MaxepHajia) b 
npo3paHHbix nojTHMepHbix MaxepHajiax Majia h oGbiHHO He npcBbimaex 0,1-0,2. IlosxoMy 
K03(|)(|)HUHeHx oxpayKCHH^i OX ppaHHi^ cjiocB Maji, H jijm nojiyneHH^ BbicoKoro oxpa>KeHH^ b 
uejiOM ox onxHHecKoro nojiiipHsaxopa hcoGxoahmo HcnojibsoBaxb 6ojibiiJoe KOJiHMecTBo (100- 
600) cjioes, HaneceHHe Koxopbix npezicxaBji^er orpoMHOH cjio>khoctm sazxany h xpeGyex 
cneuHajibHoro npeueswoHHoro o6opyAOBaHHH. 

Bxopaa nppTHHHa hcoGxczimmocth HcnojibsoBaHHH Gojibuioro KOJiHHecxBa cjiocb b 
onTHHecKOM nojiapHBaxope no npoxoxHny saKjiionaexca b cjieAyK)meM. JJjm noji^pHsauHH CBCxa 
B uiHpoKOM AHana30He zuthh bojih b mhofocjiohhom noKpbixHH Hy^HO HMexb MHoro nap 
HepcAyiomMxc^ cjiocb hjih rpynn nap c pasHbiMM xojimHnaMH c uejibio "HacxpOHKH" Ka^oii 
rpynnw nap na "cbok)" ziJiHHy bojihw m3 uinpoKoro cneiopajibHoro HHxepBajia. 

Tcm He Menee, ^a^Ke npH HcnojibsOBaHWH Gojibuioro KOJiHnecxBa rpynn nap cjioeB, 
Ka^aH H3 Koxopbix Hacxpoena na cbok) ^jiHHy bojihw, onxHHecKne xapaKxepHCXHKH 

HSBCCXHOrO OnXHHeCKOrO nOJI5ipH3aXOpa CpaBHHXejIbHO CHJIbHO SaSHCHX ox AJTHHbl BOJlHbl 

nojiflpH3yeMoro CBexa. 

Sa^aHCH H3o6pexeHM^ ^iBjiJierrcn co3AaHHe onxHMecKoro noji^pH3axopa, 
oGecneHMBaiomero BbicoKHC nojiMpHsauHOHHbie xapaKxepwcxHRH b uihpokoh cneKxpajibHoii 
oGjiacrM npM Mcnojib30BaHMM KOJiHMecxBa cjiocb hc 5ojiee 10. 



nocTEBjieHHai! aaziana pemaercH b onrHHecKOM nojiapHaarope, oxjiHHaiomHMC^ tcm, hto 
no KpaihieH Mcpe ooth jiByjiyHenpejiOMjwiomHH cjioh ^bjihctc^ aHHSOTponno norjiomaioinHM h 
HMeer no KpaHHefi Mepe oahh noKaaarejib npejiOMJienHa, BoapacraiomHM npH yBejiMMenHH 
AJiMHbi BOJiHbi nojwpH3yeMoro CBCra no KpaHHcn Mepe b hckotopom OTanasone m3 paGoHHx 

7UIHH BOJIH. 

CymecTBeHHbJM npHsnaKOM HsoGpereHH^ Hsjiaercii no KpaiiHeH Mepe oahh 
OTyjiyHenpejiOMjiKiomHM cjioh c tojiiuhhoh, npn KOTOpon peajinayercH HHTep(|)epeHmiOHHbiH 
3KCTpeMyM Ha Bbixoue onrHnecKoro nojinpHsaxopa no KpaHHen Mepe mm ootom HHHeiiHO- 
noji^pH30BaHHOH KOMHOHeHTbi CBexa. Tojimnna TiByjiyHenpejiOMjmiouxero cjioh BbiGnpaeTCH 
TaioKe B 3aBHCHMOCTH OT THna Marepnajia, HcnojibsyeMoro jxsm MsroroBjiemiH cjioh. 

OrjiHHHTejibHbiM npH3HaKOM H3o6peTeHHH HBJiHercH no KpaHHefi Mepe o^hh 
aHH30TponHo norjiomaiomHH AByjfynenpejiOMjiHiomHH cjioh, KOTopwH HMeer no KpaHHeii Mepe 
OAHH noKasaxejib npejiOMJienwH, B03pacTaK)iuHH npM yeejiHHeHHH zuiHHbi bojihw 
nojiHpH3yeMoro CBera. IlpM 3tom, BO-nepBbix, 3HaHHTejibHO yBejiHHHBaercH BejiHMHHa no 
KpaMHeH Mepe ojiHoro noKasaxejm npejiOMJiennn h pe3KO yMeHbuiaercH Heo6xoziMMoe 
KOJiHHecTBO cuoeB. Bo-BTopbix, 3HaHHTejibHO yMeHbuiaercM h onrnMajibHOM BapHanre 
nojiHOCTbK) ycTpaHHercH 3aBHCHMOCTb ycjiOBHH nojiyneHMH HHTep(|)epeHUHOHHbix 
3KCTpeMyMOB (MaKCHMyMOB H MHHHMyMOB) OT ^yiHHbi BOJiHbi CBCTa, HTO oGecneHMBacT 
BbicoKHe nojiHpH3auHOHHbie xapaicrepHCTHKH onTHnecKoro nojiHpH3aTopa b uihpokoh 
cneicrpajibHOH o6jiacTH. 

BapnaHTaMH BbinojiHCRHH onTHnecKoro nonnpiisaTopa no H3o6peTeHHio, 
OTjiHHaiomerocH TeM, hto no KpanneH Mepe oahh AByjiynenpejiOMjinioinHH cjioh HBjineTCH 
aHH30TponHo norjiomaiomHM h HMeer no KpafiHeii Mepe oahh noKa3aTejib npejioMjieHHH, 
BospacTaioiAHH npH yBejinnenHH AJiHHbi bojihw nojmpHsyeMoro CBera no KpanHen Mepe b 
HeKOTOpOM AHana30He h3 pa6oHHx zuihh bojih, aBjmiOTCH: 

L OnTHHecKHH nojiHpH3aTop, OTjiHHaiomHHCH TeM, HTO no KpaHHen Mepe oahh 
aHHsoTponno norjiomaioiAHH AByjiynenpeJiOMjifliomHH cjioii HsroTOBJien h3 Marepnajia, 
BbiGpaHHoro h3 HHCJia HH3KOMOJieKyjiHpHbix TepMOTponHbix »cHAKOKpHCTajijiHHecKHx BemecTB 
HjiH Hx CMecen, npeACTasjiHioiAHX co6oh AHxpoHHHbie KpacHTCJin hjih coAep^amnx b KanecTBe 

KOMHOHeHTbi 5KHAKOKpHCTajIJIHHeCKHe h/hJIH He^KHAKOKpHCTajIJlHHeCKHe AHXpOHHHbie 
KpaCHTCJlH. 



2. OnTHHecKHH nojwpHaaxop, OTJinnaioiUHHCi! tcm, hto no KpaiiHeH Mepe oahh 
aHH30TponHO norjioinaiomHH AByjiynenpejiOMjiHiomHH cjioh HsroroBjieH h3 MaxepHajia, 
BbiGpaMHOfo 113 HMCJia nOJiMMepHbix TepMOrpdnHbix 5fCM5k6iq)HCTa^MMeckHx .\njiM 
He^H^^KOKpMcranjiM^secKHx BemecxB ^ /hjth hx CMeceii, coflep^amnx pacTBopeHHbie b Macce 
h/hjih xhmhhcckh CE5i3aHHbie c nojiHMepHoii qenbio jiHxpoHHHbie KpacHTCJiH, h HMeer TOJimHHy 
Menee 0,2 mkm. 

3. OnTHMeCKHH nOJWpMSaTOp, OTJIHHaiOmHHCH TCM, HTO UO KpaHHCH MCpC OflHH 

aHHSorponHO norjiomaiomHH AByjryHenpejiOMji5nomHH cjiom npeACTaBjmer coGoh 
opMCHTHpoBaHHyK) njiCHKy He^MziKOKpHCTajijiHHecKHx nojiHMepHbrx MarepHanoB c 
peryjiHpyeMOH creneHbio rHApo(|)HjibHocra, OKpauieHHbix AwxpoHHHbiNra KpacHrejiHMH h/mjth 
coeAHHeHHHMH uon^ 

4. OnTHHecKHH noji5ipH3aTop, oTjiHnaiomHHCM tcm, hto no KpaHHCH Mepe o^^hh 
aHH30TponHO norjiomaiomHH flByjiyHenpejiOMjmfOiuHH cjioh c4)opMHpoBaH h3 ziHxpoHMHbix 
opraHMHecKHx Kpacjirejiefi nojiwiviepHoro cnpoeHHa. 

5. OnTHHCOGiti nojiHpHsaxop, OTJiwHaiomMHCH TCM, HTO no KpaHHCH Mepe o;iHH 
aHHSOTponno nonnomaiomHH AByjiyHenpenoMji^iomHH cjioii npeTicraBimer go6oh 
opHeHTHpoeaHHbiH MOjieKyjwpHO ynopHAoneHMbiH cjioh oprannnecKHx cojien jiHxpoHHHbix 

aHHOHHblX KpaCHTCJieH. 

6. OnTHMCCKiiH noji5ipH3aTop, OTjiHHaiomHHCH xeM, HTO no KpaHHeii Mepe o;ihh 
aHH30TponHo nomomaiomHH OTyjiynenpejioMJiHiotaHH choh npezjcTaBji^er co6oh 

OpHCHTHpOBaHKblH MO/ieKVJlHpHO ynOp^AOHeHHblH cjioh TOJimHHOH MCHCe 0.1 MKM 

ziHxpOHHHbix KpacHTejien, cnoco6Hbix k oGpasoBanHio jihotpohhoh >KHAKOKpHCTajijiHHecKOH 
4)a3bi. 

7. OoTHHeCKHH nOJIflpH3aTOp, OTJIHHaiOIUHHCH TeM, HTO HO KpaHHCH MCpC O^tHH 

aHH30TponHO norjiomaioiuHH flByjiyHcnpejioivijiJiiomHH cjioh npcAcraBjijaer co6oh 

OpHeHTHpOBaHHblH MOJlCKyjIHpHO ynOpHAOHCHHblH CJIOH TOJIU^HHOH MCHCC 0,1 MKM 
AHXpOHHHblX KpaCHTCJlCH nOJlHMCpHOrO CTpOCHH^, CnOC06HbIX K 06pa30BaHHI0 JIHOTpOnnOH 
:HCHAKOKpHCTajIJIHHeCKOH 4)a3bi. 

8. OnTHHCCKHH HOJIHpHSaTOp, OTJlHHaiOmHHCH TCM, HO KpaHHCH MCpC O^IHH 

aHH30TponHO nomomaiomHH AByjiyHenpcjiOMjiKiomHH cjioh npexteTasjiHCT go6oh 

OpHCHTHpOBaHHblH MOJICKyjmpHO ynOpflflOHCHHblH CJIOH TOJimHHOH MCHCC 0.1 MKM 



jXMxpoMHHbix KpacHTeaeii hjih hx CMCceii, cnoco6Hbix k o6pa30BaHHK> CTa6HjibHOH jiHorponHOM 

iiamKOKpHCTaJUIHMeCXOH ^B3hl. 

IlepeHHCJieHHbiMH BapHanraMH He orpaHHHHBaiOTCH B03MomiOCTH McnojibSoeaHHii 
npymx MarepHaJioB jjui (t)opMMpoBaHH^ aHHSoxponHO norjiomaiomHx AByjiyHenpejiOMjmiomMx 
CJioeB jui^ npezuiaracMoro orrrHHecKoro nojiHpMaaTopa. 

AHHSOTponHO norjiomaiomHH AByjiynenpejiOMjmKDLUHM cjiom b npe/xjiaraeMOM 
onTHHecKOM nojiHpKBarope MO^er 6biTb KaK xBep^biM, xaK h )kmakhm. 

McnojibsoBaroie no KpaHHCM Mepe o^Horo aHHSOxponHO nomomaKDinero 
AByjiyHenpejiOMjmioinero cno^ xoth h BbiSbiBaerr HeGojibuiMC norepH CBera b onTHMecKOM 
nojinpHsaxope, OAHaKO 3th noxepH Majibi, ocoGchho b cjiohx xojimHHOH Menee 0,1 mkm, h 
ziocTHraeMbiH xexroPiecKJiH pesyjibxax - oGecneneHHe bwcokhx nojiapHaauHOHHbix 
xapaKxepMCXHK b miipoKOH cneKxpajibHOH oGjiacxH npn HcnojibsoBaHHH KOJiHHecxBa cjiocb He 
&ojiee 10 - KOMnenciTpyex 3th noxepH. 

Bbi6op MexoiiOB H3roxoBjieHHji onxHHecKoro noji^pHsaxopa no H3o6pexeHHK) saBHCHx 
ox BHAa MarepHajiOB, HcnojibsycMbrx juih aHH30xponHO norjiomaiomnx 
ztByjiyHenpejiOMJi^fomnx n npymx cuoeB, h He bjihhcx na cyxb H3o6pexeHH^. 

JXim (J)opMiipoBaHH5i aHHSOxponno norjioii|aiomnx ^ByjiyMcnpejiOMjiiuomnx cjiocb, 
Moryx 6bixb npHMencHbi cjieziyiomHe cxaH^apxHbie cnocoSbi: naHeceHMe BajiHKOM, paKejibHbiM 
ho:^om, paKejieM b (|)opMe HCBpainaKDmerocM uHJiHHApa, HaneceHHe c noMOuxbio mejiCBOH 
(J)Hjibepbi M ApyrHC. B p^ne cjiynaeB nocjie HaHeceHHH cjioii noABepraexcH cyiuKe c uejibio 
yziajiCHHH pacxBopHxejiefi. B ApyxHX c;iy^a5rx, nanpHMep jsjm xepMonjiacxHHHbrx nojiHMepHbix 
MaxepnanoB m cxeKjr-TomHxcH MaxepHajioa, HaHeceHHbiH cjioh oxjia3KAaexc« nocjie HaHCceHiiii. 

JJpyrnMu MCTOziaMH, Koxopbie mo^cho Mcnojib30Baxb mm nojiyneHM^ aHH30xponHO 
norjiomaiomHx OTyiiynenpejiOMjmiomHx cjiocb m3 MaxepnajiOB, o6pa3yiomprx b npouecce 
HanecenHH )KHAKOKpHCxajijiHHecKOH 4ja3y, HBjinexc^ HaneceHHe 3xoro MaxepHajia Ha noAJio^Ky, 
H3HaHajibHO noAroxoBjieHHyio jijih opHenxauHH ^KHjiKOKpHcxajiJiHHecKOH ^asbi [4]. Oahhm h3 
xaKMx MexoflOB cJiy^cHx OAHOnanpaBjieHHoe naxMpaHMe noAJio^KH hjih npcABapHxejibHO 
HaneceHHoro Ha nee xohkofo nojiHMepHoro cjioh, H3BecxHoe h npHMeH^eMoe jimi opnenxauHH 
xepMOxponHbix HHSKOMOJieicyjiHpHbix :»cHAKOKpHCxajiJiHHecKHx cMecefi npn H3roxoBjieHHH 
flHcnjiecB. 

Eme OAHH MexoA noJiyneHHA aHH30xponHO norjiou^aiomnx AByjiynenpejiOMJiaioinMx 
cjioeB - 3XO H3BecxHbiH MCxoA 4^oxoopHeHxauHH npeABapHxejibHO naneceHHoro xcm hjih hhwm 



cnoco5oM cjiOH c noMombio oGjiyHeHiia ero jiHHeHHO-nojiHpH30BaHHbiM yjibTpa4)HOJieTOBbiM 

CBCTOM. 

JXim HaHeceHiui aHHaorponHO norjiomaioiUHX MByjiyHenpejiOMJUuomHX cjiocb h3 
TepMOTponHbix noJiJiMepHbix MaxepHajiOB Moryr 6BiTb npHMeHCHbi BKcrpyziepbi, b tom hhcjic 
HMeiomHC HecKOJTbKO ruiocKMx ^mibcp H no3BOJUiK)mHe HaHOCHTb 3a oflHH npoxofl cpasy 
HecKOJibKO cjiocB pasHbix nojiHMepHbix MarepHajiOB Tpe5yeMOH TOjimHHbL 

3Aecb M fldjiee nojx noHHTHeM cbct h "onTHHecKHii" (nojiapHsaTop) HMcercii b bh^xy 
3jieKTpoMarHHTHoe MSJiyHeHHe BHanMoro, 6jiH:)KHero yjibTpa4)MOJieTOBoro m 5jiH:^Hero 
HH(})paKpaCHoro ^tHanasoHOB ajihh bojih, x.e. AwanasoHa ox 250-300 HaHOMexpoB no 1.000- 
2.000 HaHOMCXpOB (OT 0,25-0,3 js,o 1-2 MHKpoMexpoB). 

S^ecb H zia-aee roBopMxc^i npo hjiockhh cjioh MCKjiiOHHxejibHO zui^ npocxoxbi 
noHHMaHHfl. Be3 noxepH oGmHOcxH mw HMeeM b Bujiy xaK^e onxHHecKHH nojmpHsaxop, 
HMCioiutHM CJIOH pasjTHHHOH ^opMBV. UHjiHH^ipHHecKHe, c(})epMHecKMe H ^pyxHx Gojice CJIO>KHbrX 
(J)opM. KpoMC xoro, npejuiaracMbiH onxHHecKHH noji^pHsaxop Mo^ex 6bixb BbinojiHCH Kan 

KOHCXpyKUHOHHO CZlHHblM H H30JIHpOBaHHbIM, XaK H HaHeCeHHbIM Ha paSJlHHHblC nOJUIOyKKH HJIH 

Me^y noAJio>KKaMH. 

fl,ByjiyHenpejioMjmK)mHMH HasbiBaiox cjioh, HMeiomne no KpaHHCH Mepe ^Ba pasjiHHHbrx 
noKasaxejiH npejiOMJiCHHii: HCoGbiKHOBenHbiH fljia o^ihoh jiHHeHHO-noji^pHSOBanHOH 
KOMnonenxbi CBexa m oGbiKHOBeHHbifl rio zuih ^pyroH opxoroHajibHOH jinHeiiHO- 
nojwpM30BaHHOH KOMnoaeHXbi CBexa. BejiHHHHa An = rie - no Ha3biBaexc5i aHHsoxponneH 
noKasaxeiLH npejiOMjiCHH^ hjih, npoiqe, onxHHCCKOH aHHsoxponneH. Sj^ecb h /^ajiee nojiaraexcH, 

HXO OnXHHeCKHe OCH, KOXOpbIM COOXBeXCXByiOX Heo6bIKHOBeHHbIH H oGblKHOBeHHblH 

noKasaxejiH npejiOMjieHHJi opxoronajibHbi h pacnojio^enbi b djiockocxh cjio^i. OnxHHecKan ocb, 
Koxopoii cooxBCTCXByex Heo6biKHOBeHHbiH noKasaxejib npejiOMJiCHM^ ne , Bbi^tejiena xcm hjih 
HHbiM cnoco6oM. HanpHMep, 3xoh ocbio MO>Kex Gbixb nanpaBjieHHe BbixH:»cKH cjioh 
nojiHMepnoro Maxepnajia hjih AHpcKxop b opHCHXHpoBaHHOM HeMaxHnecKOM ^hakom 
KpHcxajuie. TaKoii AByjiyHenpejiOMjmioinHH cjioh b CMbicjie KpncxajijioonxHKH cooxBCxcxsyex 
onxHHecKH OAHOOCHOH HjiacxKHKC, BbipesaHHOH napajiJiejibHo rjiaBHOH och. S^ecb h ^ajiee 
paccMaxpHBaioxcH ajw npHMepa onxHHecKH nojio>KHxejibHbie AByjiynenpejiOMjiHiomHe cjioh, b 



KOTOpblX He > no - Be3 nOTepH o6mHOCTH BCe BblBOflbl OTHOCOTCH TaK^Ce K OnTHHeCKH 

OTpMuaxejibHbiM /iByiiyMenpejiOMJunomMM cjiohm, b KOTOpbix Dc < no . 

B 6ojiee oSineM cjiynae, HanpwMep jum onrHHecKH ^ByocHbix cjiocb, cymecxByiOT rpn 
pasjiHHHbix noKasaxejw npejiOMjicHH^ Hx = Hc , Hy = no , . noKaaaxejib npejiOMjiCHHii n^ 
cooTBercTByer HanpaBjieHHK) KOJie6aHHH b cbctoboh bojihc, napajiJiejibHOMy njiocKOCTH cjio^ h 
HanpaBjicHHOMy B^io-ib sbiziejieHHoro xeM hjih HHbiM cnocoGoM HanpaBjicHHa X b njiocKocTH 
cjioa, r\y - HanpaBJieHMio Y KOJie6aHHH b cbctoboh bojihc, TaioKC napajuiejibHOMy ruiocKOCXH 
cjio«, HO nepneHAHKyjinpHOMy HanpasjieHMio X, Oz - HanpaBjieHHK) Z KOJie6aHHH b CBeroBOH 
BOJiHe, nepneHziHK>'.T5ipHOMy njiocKOCTH cji05i. B saBHCMMOCTH OT cnoco5a HsroTOBjieHU^ 
AByjiyHenpejiOMJiHiomHx cjiocb h Twna HcnojibsyeMbix MaTCpHajiOB cooxHomeHHe BejiwHHH 
noKasaxejieH npejiONuieHHM i\ , riy , MO^Ker Gbixb pasjiHHHbiM. 

no KpawHeH Mcpe oahh aHuaoTponHO norjiomaiomHH iiByjiyMenpejiOMjiMiomHH cjioh b 
npeAJiaraBCMOM ormrqecKOM nojinpHsaxope Mo:»ceT HMCXb ozihh, ^Ba hjih bcc rpH noKa3aTeji5i 
npejiOMjieHHH, BoapacraiomHe npn yBejiHHCHHH ^jthhw bojimbi nojiapMsyeMoro CBera no 
KpaHHCH Mepe b HeKoropoM xiHanaaoHe h3 pa6oHHx jyinn bojih. 

HaHGojiee npeOTOHTHxejibHO HcnojibsoBaxb onxHHecKHH noxwpHsaxop no H3o6pexeHHK), 
oxjiMHaiomHHCH xcM, Hxo no KpaHHeii Mepe oahh aHH30xponHO norjiomaiomMH 
ziByjiyHenpejiOMJiHiomHH cjioh hmccx no KpaMHCH Mepe oahh noKasaxejib npejiOMjicHH^, npHMO 
nponopuHOHaJibHbiH ajihhc bojihbi nojinpHsycMoro CBexa no KpaHHeii Mepe b HCKOxopoM 
AHanasone hs pa6oHTix ajthh bojih, HanpnMep, ecjiH b ^Jop^yJie Idn^ = (r^e d - xojiinHHa 
aHHSoxpooHO norjiomaiomero AByjiynenpejiOMjmiomero cjio^, m - nop^AOK HHxep4)epeHUHH), 
cooxBCTCXByiomeH ycjiOBHK) HHxep4)epeHUHOHHoro MaKCHMyMa, Heo6biKHOBeHHbiH noKasaxejib 
npejiOMjieHHH 6yAex npjiMO nponopuHonajieH jurnne bojihw CBexa, x.e. n^ = AX. (rjxe A - 
K034)4)HUHeHx nponopuHOHajibHOCxn), xo AJiHHa bojikbi "coKpamaexc^", a 3xo osnanaex, hxo 
ycjiOBHe, b AaHHOM cjiynae HHxep(J)epeHqHOHHoro MaKCHMyMa, BbinojiH5iexc5i ajih bccx ajihh 
BOjiH H, 6ojiee xoro, jsjir Bcex nopjiAKOB HHxep4)epeHUHH, x.e. jui^ Bcex 3HaHeHHH Cfiepx 
xoro, npH ApyroH xojimHne cjioh 3xoro ^e Maxepnajia mo»cho anajiorHMHO nojiynHXb 

HesaBHCHMOCXb ox AJIHHbl BOJIHbl CBCXa yCJIOBH5I HHXep4)epeHUHOHHOrO MHHHMyMa. npHMa5! 

nponopuHOHajibHocxb noKa3axeji>i npejioMJiennn AJiHHe bojibbi CBCxa HBjmexcfl Gojiee cxporHM 
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Tpe6oBaHHeM (ycjiOBHeM), hcm npocroe BoapacraHHe noKaaaxejiH npejiOMjieHHH npw 

yBejIMHCHHH iUIMHbJ BOJIHbl CBCXa. 

IlpeAnoHTHTejibHbiM no H3o5peTeHHK) iiBjiBcrcH onrHHecKHH noji^pHsarop, 

OTJlMHaiOUlHMCM T^M, HTO UO KpaHHeH MCpC O^H aHH30TpOnHO nOFJlOmaiOUIHH 

^IByjiynenpejiOMJWiomHH cjioii HMcer MaKCHMajibHyio BCjiHHHHy no KpaHHCH Mepe oziHoro 
noKasaTejw npejiOMJieHtw He Mcnee 1,9. IlpH 3tom Heo6xoAHMoe hhcjio cjigcb hc npeBbnnaer 
10, a cncKxpajibHa^ oGjiacrb c BbicoKHMH nojiapHsauHOHHbiMH xapaicrepHCTHKaMH paciiiHp5}eTC5J 
6ojiee, HCM b xpM paaa no cpaBHCHHio c npoTOTHnoM. 

3KcnepHMeHTbi h ouchkh noKasajin xaicace, hto npeAnoHTHrejibHbiM HsjiaeTCH 
onTHHecKHH nojmptisaTop, oxjiHHaiomHMCH tcm, hto no KpaHHefi Mepe ozihh aHHSorponno 
norjioinaioiaHH AByjiynenpejiOMjiHiomMM cjioh HMeer MaKCHMajibHbiH noKasarejib norjioiueHHii 
He Menee 0, 1 b ^iHanasoHC pa6oHMx ^hh bojih. 

OnTHMajIbHblM 55BJl^eTC^ OHTHHeCKHH nOJIHpHSaTOp, OTJlHHaiOmHHCa TCM, HTO TOJlIUHHbl 

aHHSOTpoHHo HorjiomaiomHx AByjiyHenpejiOMji^iioiqHx cjioeB Bbi6HpaK)TC« h3 ycjiOBmi 
nojiyHCHwi Ha Bbixoae ooTHHecKoro nojmpH3aTopa HHTep4)epeHUHOHHoro MMHUMyMa mm 

OOTOM JlMHeHHO-nOJiapM30BaHHOM KOMnOHCHTbl CBCTa H, OJlHOBpeMeHHO, 

HHTep(J)epeHUHOHHoro MaKCHMyMa juin jxpyrou opToroHajibHoii jiHHeHHo-nojmpH30BaHHOH 
KOMnoneHTbi cBera. ^^eiiCTBHTejibHo, ocoGeHHocTbK) AByjtyHenpejiOMjiHK)LUHx cjiocb HSjiHercH 
caM 4>aKT cymecTBOBaHHH no KpaiiHeH Mepe AByx pa3JiHHHbix no SHaneHHio noKasaTejiefi 
npejiOMjieHM, nanpHMep, nx n Hy , cooTBercTByiomiix ochm X h Y, pacnojio:^eHHbiM b 
nJiocKOCTM cjio^. BjiaroziapH 3TOMy 4>aKTy, mo^ho Bbi6paTb TOJiiuHHy cjtoh h nopnuoK 
HHTep4)epeHUHH ( hhcjto m ) raK, HTo6bi Ha Bbixo^e onrHnecKoro noji^ipHsaropa no/rynajiCH 

HHTep4)epeHUHOHHbIH MHHHMyM flJlR OflHOH JIHHeHH0-n0JmpH30BaHH0H KOMnOHCHTbl H, 
OAHOBpeMeHHO, MHTep(i)epeHUHOHHbIM MaKCMMyM JXJIH ;^pyrOH OpTOrOHajlbHOM JlHHeHHO- 

nojmpHSOBaHHoii KOwnoneHTbi CBera. HHTep4)epeHUHOHHbiM MHHHMyM MO>KeT 
cooTBeTCTBOBaTb o6biKHOBeHHOMy noKa3aTejiio npejiOMJiCHM^, npn 3tom HHTep4)epeHUHOHHbiH 
MaKCHMyM o6ycjiOBjieH, cooTBercTBeHHo, Heo6biKHOBeHHbiM noKa3aTejieM npejiOMjieHw^. 
Bo3MO^Ha TaioKe oGpaTHaa CHryauH^, korjua HHTep^epenuHOHHWH MHHHMyM cooTBercTByer 
Heo5biKHOBeHHOMy noKa3aTejiK) npejiOMjienHa, npH 3tom HHTep4)epeHUHOHHbiH MaxcHMyM 
oGycjiOBjien, cooTBercTBeHHO, o6biKHOBeHHbiM noKasaTCJieM npejiOMJieHHM. 

ITpeflnoHTHTejieH TaicMce onrHnecKHH nojwpHsaTop, OTjinnaiomnHca tcm, hto oh 
co^ep^KHT no KpaHHCH Mepe ^Ba cnoyi, no KpaMnen Mepe o^hh h3 KOTOpbix aHHSorponno 



norjiomaiomuM jaey^wHenpejiOMJiHiomMM caoft, a apyroH cjiom onrHHecKM MSorponHbifi, 
npHHCM OflMH noKaaarejib npejiOMjicHim AByjiyMenpejiOMjiHK)mero cjioa MaKCHMajibHO 
oTjiiiMaercH ot noKasarejw npejioMjieHra onTHMccKH HSorponHoro csiosl, a ;ipyrbH noKasarejib 
npejipMJieHH5i EHHaorponHO nprjiomaioinero AByjiyHenpejiOMJiHiomero gjioh coBna/taer hjih 
i^aKCMMajibHQj5jiH30K c noKasaTejieM npejiOMjieHHM onTMHecKH HsoTponHoro cjiom. 

B 3TOM BBDHaHTe ojiHa jiHHeHHO-nojuipH30BaHHaH KOMnoHCHTa nanaK)iuero 
HenojinpHSOBaHHoro CBcra, KoropoH cooTBercTByer Heo6biKHOBeHHbiH (6oJibmHH) noKasarejib 
npejiOMJiCHHH aHH30TponHO nomomaioiuero AByjt>'MenpejiOMjiHiomero cjioh, c>^^ecTBeHHO 
orpa^aerc^ ot MHorocjiOHHoro onTHnecKoro nojispHsaropa sa cner pa3JiHHH5i noKaaaxejieH 
npejiOMJieHHH Ha rpaHHuax cjioes. IlpH cooTBeTCTByiomeM no^Gope TOJimHH cjioes h hx 
noKa3aTejieH npejiONijieHH^ onTHMecKaH pasHocTb xo^a MeMosy BOJiHaMH, orpaMceHHbiMH ot 
rpaHMu o;gHoro h loro >Ke aHHSOTponHo norjiouiaioiijiero ^ByjiyMcnpejiOMJiHiomero cjioh, 
coGTaBjiHer uejioe hmcjio zijihh bojih, T.e. peayjibTaroM hx HHTep(|)epeHUHH Gyzier 

HHTep4)epeHUHOHHbrH MaKCHM>'M, npHBOA^^mHH K BSaHMHOMy yCHJieHHiO OTpa:^eHHbrx BOJTH. 

IlpH 3TOM onTHMecKHe TOJimHHbi cjioeB onxMHecKH H30TponHoro MarepHajia Moryr OMTb Kan 
SHaHHTenbHO 6ojibiiie ajthmm BOJiHbi, xan m nop5fAKa ajthhw bojihw. B pesyjibTare oxpa^CHMe 
jiHHeHHO-nojiiipHsoBaHHOH KOMnoHCHTbi HcnojmpHSOBaHHoro CBcra, KOTopoH cooTBercTByer 
Heo6biKHOBeHHbiH (oojibuiHM) noKasaxe^rib npejiOMJieHMH aHHSoxponHG norjiouuaioiuMx 
HByjiyHcnpejioMjiHiomMx cjiocb SHaHHTejibHo ycHjiHBaexcH. 

05MKH0BeHHbiH (MeHbiiiHH) noKasaTCJib npejiOMJiCH™ aHH30TponHO norjiouxaiomux 
aByjiyMenpejioMJi^ioiii^fx cjioee coBna^aex HjiH{MaKCHMajibHG/6jTH30K noKaaaTejiio npejiOMJieHHJi 
onTHMeCKH HSOTponHOro CjiOm, T.e. hct pa3JiHHHH (cKaHKOB) noKasaTcjieM npejiOMjieHHM Ha 
rpaHHuax cjiocb. IloaTOMy iipyraH jiMHCHHO-nonHOMSOBaHHaii KOMnoHCHTa naiiaiouiero 
HenojiapHSOBaHHoro csera, KOTopoH cooTBCTCTByeT o6biKHOBeHHbiH (MeHbuiHti) noKasaTejib 
npejioMJieHiiH aHiiaorponKO nofjiOLuaiOiiiero AByjiy4efipejiOMjiHK>uiero cjio^, npoxo^iir nepes 

MHOrOCJIoilHblH OnTHHCCKHH HOJUipHSaTOp nOJIHOCTbK), 6e3 KaKirX-JIHGo OTpa^CKHH. 

^pyrHM BapHaHTOM no HSoGpeTCHHK) CJiy^HT OnTHHCCKHH nOJ15ipH3aTOp, 
OTJlMMaiOlUMilCH TtM, MTO OH COAep>KHT nO KpaHKeH MCpe ABS paSJIMMKblX 

ziByjTynenpejiOMjiKiomHx cjio^i, no KpaHHCH Mepe o^HH h3 KOTOpbix aHH30TponHO 
norjiomaiomMH AByjiynenpejiOMjiHioinHH cjioh, npHMCM oahh noKasaTCJib npejiOMjieHH5i 

r ! 

aHH30TponHo norjiomaiomero flByjiynenpejiOMji^iiomero cjioa ( MaKCHMajibHO \ OTjiHMaeTC5i ot 
OAHoro noKa3aTejiM npejiOMjiCHH^ Apyroro ztByjiynenpejiOMJiHioinero cjioh, a ApyroH 



noKasHTejib npeJiOMncHiuj aHwsorponHO norjioinaioinero AByjiynenpejiOMJUDomero cjio>i 
cQBna^aer hjih MavcHMajibHO 6jiii3Qk c apYthm noKaaarejieM npejioMJieHHH flpyroro 
ziByjx>"ienpejiOMji5noiaero cjio^. 

Eojibiiioe Bu7H^KKG Ha pssyjibxar HHTGp4>GpeHUHH OKasbiBaer cooxHOuieHHe 

HHTeHCHBHOCTeM, a 3Ha4MT H aMnjlMTyM 3JieKTpM4eCKMX nOJieS MHTep^epMpyiOlUMX JiyMCM. 
i43BeCTHO, HTO MHHHMajIbHOe SHaneHHe HHTCHCHBHOCTH B HHTepd)epeHIJHOHHOM MHHMMyMC 

(T^op^HMeGKH naRHoe Hv/TK)) MO^ex 6biTb iioJiyHeHo B ejiynae hx paBeHGTBa. no3TOMy 

i^SJI6C006pa3HO OOCCnCHirrb MaKCHMajIbHO ^OCTHHCHMOS EBIP3.BHHB2.HHC 2.M H Jl HTy 

mil \^|y\|/wprAj^jriwi^r±/v .1 y -i^xi .^i>t jr Ujiv/u*i^A HH i C|y\pCpCll Mi-ilJrlilv/l U irlllotiMy irl«i, M i\J L/v->CL/{iC"llB<iCi 

MaKCHMaJibHOc "ralDcHHc' JiyHcH COOTBeTCTByiOLUeH KOMIIOHcHTbi HenOJIHpHSOBaHHOrO CBCTa. 

ZutM noJiyHeHwii onTHMajibHOFo pesyJibTaTa MHTepq)epeMUH>i xxji^ ycsiohVvi 
HHTepd)epeHUHOHHoro MaKCHMyMa HeooxonHMO yBejiHMHBarb KoadxpHiiHeHTbi OTpaaccHH^i ot 

KPi^nQM rpHHMLJbl CJIOCB, 

npe^iiaraeMbJii onTHMecKHH nojispKaaxop MOiJKer 6biTb BbinojiHen Kax 

KOivlGHKHpCBSHKblrvl, T. G. paOGToiOIUHM KSK Ka OTpSHCGKHG , TaK H Ha npOnyCKaHKG , TcIK H 

Aji^ paGotbi TOJibKO ''Ha OTpa^KeHHe". B 3thx cjiyHaax BapHaHTOM BbinoiiHeHHii iiBJiHcTCx 

OnTHHeCKMH nOJlHproaTOp, OTJIHHaHDmHHCH TCM, HTO Ha OZJHy erO CTOpOHy JIOnOJlHHTejIbHO 
Han^CCHO CBCTOOTpa?^aK>Ui€€ nOKpblTHC, npCJinOMTHT^JTbHblM HBJ15!€TC» OnTHMCCKHil 

TlQJlHpHSaTQp, OTJIlf4aK)ll|HHG5I TCM, HTQ GBeXQQTpaHCaiQLUee IlQKpblTHC BbinQJIHCHQ 

MerajiJiiriecxiiM. Haneceiiiie CBerooTpa^Kaiou^ero r^oxpbiTJi;? no3BOJii;eT xajc^e BbiG^paxb 
onxHMajibHbie aJi^ HHTep4)epeHUHH K034>(}}Hi^HeHTbi oxpa^eHHH OT rpaHHu onTHnecKoro 
nojiHpM3aTopa. 

IipH HaneceHMH onrHMecKoro nojinpHsaTopa Ha noimo^Kicy nepBbiM co cropoHbi 
nonjio:^.KH MOJKer 6brrb HaHcceHO KaK GBerooxpa^aiomee noKpbixHe (sepKajio nojiHoexbto hjih 
HacxiiMHo cxpa^aioiiisc) tsk m caM ofithhcckhh ncjuipHsaTOp 

Oxpa^Kaioxnee noKpbixne MO^ex 6bixb BbinojiKCHO KaK k3 Mexajijia, xaK h b BH^e 

MHOrOCJiOHHblX MHSJictCTpHHcCKHX 3CpKajl H3 HcpCAyiOijuHXCji CJIOCB MaxepHaJiOB C BbiCOKHiw H 

HM3KHM noKasaxejiHMH npejioMjieHHfl. 

MexajiJiHHecKHe noKpbixHii AocxaxoHHo npocro HaHOCOTCH^ HanpHMep xepMHnecKHM 
HcnapeHHeM b saKyyMe, ho npH 3tom b hhx HMcer mccxo norjiomcHHe CBera, mto j^MeHbiiiaex 
nponycKaHiie (oxpanceHHe) onxHMecKoro noji^pHsaxopa. JJjm nojiyneHH^j OTpa>KaK)mHX 



MerajuiHHecKHX noKpbixHH Moryr HcnojibsOBaxbCH ajiiOMHHHH (AI), cepe6po (Ag) h ;5pyrne 
Merajijibi. 

B cjiynae MHorocjiOHHbix OT3jieKTpHHecKHX 3epKaji norjiomemie ceera b hhx 
OTcyrcTByer, ho npouecc ifx HaHecenPi^i AOBOJibHO cjio^ch m xpyAoeiviOK. Jln^i axifx noKpbiTHH 
Moryr HcnojibsoBaxbCJi Ti02, MgO, ZnS, ZnSe, Zr02, kphojiht h nojiHMepw b KanecTBe 
MaTcpHajTOB c BbTCOKHM noKasaTejiCM npejiOMjieHHH, a b KanecTBe MarepHajiOB c hh3khm 
noKasaxejieM npejiOMiieHH5i - Si02, AI2O3, CaF2, BaF2, MgF2, AIN, BN mjih nojiHMepbi. 

JXiui HaHeccHHH oxpa^KauDinHx noKpbiTWH Ha noAJio^Ky hjih na onTMHecKHii 
uonnpmarop Mor>T DbiTb npHMeneHbi cjieziyiomHe cranziapTHbie cnocoobi: TepMHnecKoe 
HcnapcHHe b saxyx^Me, HaneceHHe b napax c nocjieAyiomeH TepMHMecKOM o6pa5oTKOH, 
MarneTpOHHoe pacnbi,aeHMe w jxpyrne. 

B KanecTBe MaxepHajia nowioxcKw, na Koropyio MO^er 6biTb HaHCcen onrHHecKHH 
nojuipH3aTop, paGoraioinHH na "npocBex" m, bosmo^ho, flonojiHHTejibHO Ha "orpa^eHHe", 
Mor^T 6biTb Hcnojib30BaHbi jTK)6bie MaTepnajibi, npoapannbie b ^HanasoHe paooHiix juihh bojih, 
HanpHMep, KBapu, ctckjio, nojiHMepbi i\ j^pyrMe. 

B KanecTBe Maxepiiajia noziJio^KH, Ha Koxopyio MO^er 6biTb HaneceH onTHHCCKHH 
nojmpHsaTop, pa5oTaK)mHH TOJibKO na "orpajKeHwe" napaoy c MaxepHajiaMii, npospannbiMH b 
AHanaaoHe pa6oHHx ^JlViu bojth, HanpHMcp, KBapu, creKjio, nojiHMepbi h Moryr 6biTb 
HCnojibsoBaHbi raioKe jiK)6bie z^pyrwe MarepHajibi, nenpoapanHbie b AwanasoHe pa5oHHX jxsmn 
BOJIH, nanpHMep, Merajijibi, noJiynpoBOAHHKOBbie MaxepHajibi, CHxajiJibi, nuacxMaccbi u ^^py^He. 

HsoGpexcHHe iijijiiocxpHpyexc^ oxztejibHbiMH npMMcpaMH KOHKpexHoro BbinojiHeHi^i na 
4)Hr.l-3. Ha ^ur.l noKasana cxeiwa oahocjiohhofo onxHHecKOro noji^ipHsaxopa no 
H3o6pexeHHK) oxpa>KaxejibHoro xHna. Ha ^ur,2 cxeMaxHHHO npezxcxaBJienbi BH^bi 
3aBHCHMOCxeH noKasaxejifl npejiOMjieHH^i cjioes b onxunecKHX nojinpHsaxopax ox ;ajiHHbi bojihw 
CBexa. Ha 4)Hr.3 noKa3aHa cxeMa MHorocjiOMHoro onxwHecKoro nojmpnsaxopa no 
H3o5pexeHHK). 

Ha 4)Hr. 1 noKa3aHa cxeMa oahocjiohhofo onxHHecKoro nojwpH3axopa no H3o6pexeHHK) 
oxpa>KaxejibHoro xHoa, BKjiiOMaiomero aHHSOxponno norjiomaiomHii flByjiy^ienpejioMji^iomMH 
cjiOH 1, oxjiHMaiomeroc^j xcm, mxo o5a ero noKasaxeji^ npejiOMjieHna ( Heo6biKHOBeHHbiH h 
oGbiKHOBeHHbiM rio ) nponopuMOHajibHbi ajimhc bojihw noji«pM3yeMoro CBexa. B npocxeMiiieM 



BapHaHxe cjiom 1 rpaHMHHx c AByx cropoH c BOSAyxoM. B 6ojiee cjio^cHbDc eapHaHrax na ojxhv 
ero CTopoHy flonojmirrejTbHO HaneceHO CBeroorpa^Kaioinee noKpbiTHe. Cjioii 1 mo^ct 6biTb 
HaHeccH xaioKC Ha. noAJio^icy, HanpHMep h3. npoapanHoro creicna (noKaaaHa Ha (Jjhf.I 

nyHKTHpOM). 

Pa6oTy npeiuiaracMoro onrHMecKoro nojiMpHsaropa OTpa^axejibHoro rnna mo>kho 
no^CHHTb cjieAyioinHM oopa30M. Henoji«pH30BaHHbiM ceer coctoht h3 AByx jimhchho 

nOaHpH30BaHHbIX KOMnoneHT 2 H 3, HJIOCKOCTH nOJWpMSaUHH KOTOpi?IX MaHMHO 

nepneHAHKyjinpHbi (ttm abc KOMnoneHTbi ycjiOBHO pasHCceHbi na ^ur.l jum narjiHAHOCTH h 
iiy^iiuero noHHMaHiiii). KoMnoneHTa 2, nojwpHSOBaHHa^ napajijiejibHO onrHMecKOH ocm 
aHHSOTponno norjiomaiouiero OTyjiynenpejiOMJiHiomero cjioh 1, HacTHHHO OTpa>KaeTC5i or 
rpaHMUbi cjio^ 1, oDpasyH jiyM 4. HacTMHHoe OTpa>KeHHe CBcra ot rpaHMUbi pasziejia cno^ 1 ii 
cpcAbi npoMCxoAHT 3a CHCT CKaMKa (pa3HHi4bi) noKaaarejieH npejiOMjicHJM -na 3toh rpaHHue. 
JJjiH HacTMHHoro oxpa^cHRfl CBcra mokct 6biTb HcnojibsoBaHO xaic^e AonojiHHrejibHO 
HaneceHHoe Ha cjioh 1 CBeTOOTpa:HcaK>Luee noRpbrnie. ^pyras Macxb anepniH KOMnoHeHTbi 2, 
npoxoAH Hepe3 aHiisoxponHO norjiomaiomHH AByjiynenpejiOMjmiomHM cjioh 1, oxpa^Kaerrc^ or 
BTopoii rpaHHUbi cjioh 1, h npoxoAHT eme pa3 cjioh 1, oGpaayn Jiyn 5. Orpa^KenHbie jiyHH 4 h 5 
nojiapH30BaHbi xaK >Ke, KaK h BxoAHiuaH KOMnoHeHxa 2. 

TojiLUHHa CJ105! 1 Bbi6Hpaexc^ xaKOH, Hxo6bi onxMHecKa^ pa3HOGXb xo^a Ac juia JiyneM 4 
H 5, cooxsexcxByiomaH 6ojibiiieMy noKa3axejiK) npejiOMJiennH , cocxasjinjia HenexHoe hhcjio 
nojiyBOJiH noji5ipH3yeMoro csexa, Ae = X/2 + m A,, rm A. - AJiHHa bojihw CBera, m - nopHAOK 
HHxep(|)epeHUHH. Ecjim cpenbi c o5eHx cxopoH cjiOii 1 npo3paMHbie (nenorjiomaioiuHe) h hmciox 
noKaaaxejTM npejiOMjieHMH MeHbujHe, neM noKaaaxejiM npejipMJieHMfl cjtoh 1, xo onxMnecKaH 
pa3Hocxb xoAa = 2dnc + TJl , r^e d - xojimHHa cjioh 1, a BejiHHHHa X/2 - CKanoK 4)33 w npn 
oxpa^KCHHH ox nepsoH rpaHHi^bi Kax ox onxHHCCKH Sojiee hjioxhom cpe^bL B 3xom cjiynae 
pe3yjibxaxoM HHxep4)epeHqHH jiyneii 4 h 5 HBjmexcH hx BsaHMHoe ocjia6jieHHe, h b 
onxHMajibHOM BapnaHxe hx hojihoc rameHHe. IlojiHoe raiueHHe jiyneii 4 h 5 AOCXHraexcn, ecjin 
HHxeHCHBHocxH (aMnjiHxyAbi) jiyHCH 4 M 5 OAHHaKOBbi HjiM 6jim3kh no BejiHHHHC, Hxo MO^ex 
6bixb AOCXHrnyxo onxHMajibHbiM noA6opoM K034>4>MUHeHX0B oxpa^KCHH^ ox rpanMU cjioh 1, 
HanpHMep 3a cnex AonojiHHxejibHO HaneceHHoro csexooxpa^Kaiomero noKpbixHH. 
CBexooxpa^aiouiee noKpbixHe MO^ex 5bixb BbinojiHeno MexajuinnecKHM hjih 

AM3Jieicq)MHeCKHM M GblXb OAHOCJlOMHblM HJlM MHOrOCJlOMHblM. IIpH BbinOJlHCHHW yCJlOBMH 



nponopuMOHajibHocTTf Heo6biKHOBeHHoro noKaaaTejiJi npeJiOM jieHHA aHH30Tj>onHo 
norjiomaioinero OTynynenpejiOMjiKFomero cnon 1 jumne BOJiHbi cBera (rie - X, ) paseHCTBo Ac = 
2dnc + A/2 = X/2 -r mX Bbinojiraerc^ juih Beero OTanasoHa paGoHHx ^ juiuh bojih CBera, hto 
ooecneHHBaer BbicoKHe nojmpHsauHOHHbie xapaKxepHCTHKH b lUHpoKOH cnexTpajibHOH 
o6jiacTH. 

/ipyran jiiiHeMHO nojiflpiisoBaHHaa KOMnoHeHxa 3, KOTopa^ noji^pusoBaHa 
nepncHjiHKyjiHpHO onriiHecKOH och aHHSorponHO norjiomaiomero flByji>^enpejiOMn5noiuero 
cjiOH 1, HacTHHHO OTpa>KaeTC5i OT nepBOH rpaHHUbi cjion 1, oGpaayn jiyn 6. ^p^xaa Macrb 
3HeprHH KOMnoHCHTbi 3, npoxoji5i nepea cjiom 1, orpa^aerc^! ot BTopoH rpaHHUbi cji05i 1, 
npoxo^HT eme pa3 ofioh 1, oopaay^ Jiyn 7. Orpa^KeHHbie jiyMH 6 h 7 nojiHpH30BaHbi raK >Ke, KaK 
11 BxoAHmaH KOMiiOHeHTa 3. PesyjibTaxoM KHxep^^epeHUHH jiyneH 6 k 7 RBjiHerca hx BsanMHoe 
ycHjieHHe, T.e. HHTep4>epeHUHOHHbiH MaKCMwyM, t.k, onrHqecKaii pasHocrb xojxa MeyKjxy hhmh 
Ao , cooTBeTCTByK>iiia5! o6biKHOBeHHOMy (MeHbuiaMy) noKasaTCJiio npejiOMjicHHii no , cocraBji^er 
uejioe HMCJio ajimh bojih Ap =2dnp + X/2 = mX ( CKanoK 4>a3bi X/2 npii OTpa>KeHHH m-Ha 6 ot 
nepBoii rpaHHUbi cjioh 1 jxim btoU KOMnoHeHTbi raioKe npoHCxoziHT). IIpH BbinojiHeHHH 
ycjiOBHH nponopmioHajibHOCTM o5biKHOBeHHoro noKaaaTejui npejiOMjieHiia aHH30TponHo 
norjiomaioinero ziByjiyMenpejioMJiKromero cjioh 1 jmune BOJiHbi CBcra (no - X ) ycjiOBHe 
HHTep(|)epeHLiHOHHoro MaKCHMyMa Ao = 2dno 4- X/2 = mX raioKG BbinojiRaerca nsui Bcero 
ziHana30Ha pa6oM>fx ajimh bojih Gsera, mto osHaMaer ycrpaHeHHe cneKxpajibwoH 3aBHGMMOCTn 
noji5pH3auHOHHbix xapaKxepMCTHK onTHHecKoro noJinpHaaropa 

TaKHM o6pa30M, b mnpoKofi o6jiacTH cneicrpa b peayjibxaxe HHxep4)epeHUHH cyMMapnoe 
oxpa^eHHe KOMnoHCHXbi 2, nojiHpH30BaHHOH napajTjiejibHO 6bicxpoH och cjioji 1 
ziBYJryHenpejiOMJiaiomero MaxepHajia 3HaHHxejibHo MeHbuie^, hcm oxpa^eHHe KOMnoHCHXbi 3, 
nojiHpH30BaHHpH nepneHAHKyji5ipHO GbicxpOH och cjioh 1 . 

Bo3MO>KHa peajiH3aqHM h o6paxHOH cmyauHH, Koraa b pesyjibxaxe HHxep(})epeHaHH 
cyMMapnoe oxpaacenne KOMnoHCHXbi 2, nojinpHSOBaHHoii napajiJiejibHO onxHMCCKOH och cjioh 
jiByjiyHenpejiOMjiHiomero Maxepnana 1 SHannxejibHO 6ojibme, hcm oxpa^KCHPie KOMnoHCHXbi 3, 
noji5!pH30BaHHOH nepncHAHKyjisipHO onxHHecKOH ocH cjiOH 1. 3xa CHxyauHH hmccx mccxo, 
Kor^ia xojimHHa cjioh 1 Bbi5HpaexcH xaKoii, Hxo6bi onxHHecKaH pasHOcxb xp^a Ae aji^ JiyneH 4 h 
5, cooxBexcxByiomaH Heo6biKHOBeHHOMy (6ojTbiiieMy) noKa3axejiK> npejiOMjieHHH , 
cocxaBjiHJia nexHoe hhcjto nojiyBOJiH nojiflpH3yeMoro CBCxa Ae ~ m A. B 3xom cjiynae 



peayjibTETOM HHrep^epeHUMH Jiy^eft 4 h 5 iiBJiHcrcH HHTep4)epeHi4HOHHMH MaKCHMyM,T.e. mx 
MaMMHoe ycRneHMe. B TO Mce BpeMB onTHHecKaH pasHOCTb xoAa A» jiyHeH 6 h 7, 
cooTBercTByiouia^ o6iiiKHOBeHHO\T>' (MeHbuie\Ty) noKaaarejiio npejiOMjreHHJi rio , cocraBjiaer 
HeneTHoe hhcjio nonyBOJiH nojiapuayeMoro csera Ao =^ X/2 + m A,. B 3tom cjiynae pesyjibxaxOM 
iiHTcp4)epeHUMH jiN^efi 9 H 10 ^BJtHerc^i HHTepq)epeHUMOHHfaiH MMHHMyM, T.e. mx BsawMHoe 
ocjia5jieHHe. Tenepb b pe3yjii>TaTe HHTep4)epeH^HH cyMMapHoe OTpa^.eHHe KOMnoHeHTbi 2, 
no;mpH30BaHHOH napajiJiejibHO omriiMecKOH och cjioh i ^ByjiyHenpejiOMjmiomero MaxepHajia 
aKaHtrrej^oKO SojrbEnej ^e^^ oxpa^eHPie KOMnoKeHTBi 3, uoJx^roOBaHHOw neprTeHiirijc\';i5rpKO 
onxHHecKOH OCH CJT05I 1 Z[ByjiyMenpejiOMjwK)mero MarepHajia. 

Ka q}Mr.2 cxeMaTiriHO upeAcraBjieiibi saBiieHMOCTH noKasaxeji^ npejioMJieHii^ cjioeB b 
onTMMecKHX nojTjipjLiaTonax ox njiHHbi BOJiHbi BHAHMoro csexa. x.e. b oSjiacmi 400-700 
HaHOMeipOB. KpHBaw i COOTBeTCTByeT onTHHeCKOMy nOJiMpH3aiOpy no iIpOiOi'Miiy, B KOTOpOM 
noKasaxejib np^nofAiituvji cjioes yGbisaex npii ysenivieniip. lyiMHbi BOjiHbi csexa. TaKa^i 
3aBHCHMOCxb B onTHKe Ha3biBaexc« HopMajTbHott AHcnepcHeft h CBoiicxBeHa npoapanHbiM 
MaiepHajiaM. Kpiisaii 2 cooTBeTCTByeT onTHMecKOAi^' nojiiipii3aTOpy no iisoSpejeHHiO, b 
KOxopoM no KpaiiHefi Mepe oahh noKasaxejib npejiOMjicHra cjiocb Bospacxaex npH yBejimcnvm 
MJiwHbi BOJiHbi CBaxa 1 aKHH saBHCHMOcxb B oirTHKe HasbisaexcM aHOMajibHOH AHcnepcPiepi h juin 
nojivHeHHs xaKOM saBHCHMOcxM onxMHecKHH nojmpH3axop AOJi^xeH 6b!Xb cneuMajibHbiM 
oDpasoM CKOHCxpyHpoBaH. 3KCnepHMeHXbi m pacnexbi noKasajiw, hxo npcAnoHxwxejibHbiM mm 

3TOrO HBJIH^TQH OnT}f4cCKHH HOJI.HpHSaTGp, OTJIHHaiOmMMCii TCM, MTO HO KpEHHcH M6pc OAHH 

aHHSOxponHO norjiomaiomMH AByjiynenpejiOMjiHiomHM cjioh wMeex MaKCHMajibHbiii noKasaxejib 
norjioineHPiJi we MeHce \ b AHanasoHC paooHMx jxjiPVri bojth. Sa^cb, kbk pi b onxKKe, 
noKasaxejib norjiomeHHw HaroxoBjieHHoro cjioh k onpevaejiHercH (cm. xaic^e FOCT 7601-78) 
KaK K03(p(pMUHeHx npH MHHMOM HacxM B KOMnjiCKCHOM HOKasaxcjie npenOMJICHMH 
MsroTosjienHoro cjioh MaxepHajia Z = n - ik. KpHBas 3 cooTBercTByer npeAnoHTHrejibHOMy 
BapnaHxy onxHHecKoro nojinpHsaxopa no HsoSpexcHHK), oxjinnaiomeMycii xeM, hto no KpanHen 
Mepe Oahh aHHsoxponHO norjiOiMaiOii^HH AByjiyHenpejiOMjXiiioiiAHH cjioh HMeer no iqjaHHeH 
Mepe OAHH noKaaaxejib npejiOMjieHHs, np^MO nponopuHOHajibHbiH AJinne sojiHbi 
nojiapHSycMOro CBexa no KpaMnen Mepe b neKOxopOM Awanasone m3 paoonnx ^jiuu bojih. 
TlpnMoji nponopuHOHajibHOCxb noKasaxejLSi npejioMJieHK.^ juinne bojimbi CBera HBJi^exc^ Sojiee 
crporuM Tpe5oBaHMeM (ycjiOBiieM), neivi npocxoe B03pacxaHae noKaaaxejin npejiOMjienn^i npw 



yBejIMHCHMM JXJlUHhl BOJIHbl CBCXa. BblCOKHC nOJiapH3aUHOHHbie XapaKTepHCTWKH B lUHpOKOH 

cneKTpajibHOH o6jiacTH o6ecneHHBaK>TCH b onrKHecKOM nojinpHaarope, OTjimaiomMMCM tvm, 
HTO noKasaxejib npejiOMjieHHH Boapacraer npn yseJiHHeHHH jtriHHbi bojihw noji5ipH3yeMorx) 
cBcra KaK b HCKOTopoM iiHanasoHe h3 paOdHHx ajihh bojih, xaK m npH scex pa6oHHX zuiwHax 

S Oil H 

Ha 4^Hr.3 noKaaaHa cxcMa MHorocjiOMHoro omrHHecKoro noimpMsaropa no 

ii306peTeKKK), BKJIiOHarOIiicrG 4 aHiiSOTpOflKG nGrJIOiUarGLLIHX MByjiyHenpejiGMjUtrOiXIiiX CJiOH 1 , 

OTjiHHaK>merocH xevi, hto HeoGbiKHoeeHHbiH noKasaTejib npejiOMjieHHJi 3thx cjioeB 
BoapacTaer npn yBejiHHeHHH AJiHHbi bojihw nojLHpHsyeMoro cBera. VKaaanHbie cjioh i 
HaHeceHbi, nepezsywcb co HCTbipbMH cjiosiMH 8 onrHHCCKH MSOTponHoro MarepHajia, npHHCM 
o6biKHOBeHHbiH noKasaTcnb npejiOMjieHna j^ByjiyqenpejioMjifliomero MarepMa^aa coenaziaeT 
KJiM MaxcKMaj3i,KO 5jiri30K c noKassTejiCM npejiOMJieK^ii? ni onrMHecKK KaoTpGrTHoro Maxeptiajia. 
AHM30TponHo norjiomaiomMe AByjiyHenpejiOMjmiomHe gjioh 1 Moiyr 6biTb BbinojiHCHbi 

OAMHaKOBbIMM M^H M3 pa3HbIX MaTCpMaJlOB, OTJIMHaKJUUMXCH, HanpMMCp, CneKTpaJlbHMMH 

riMana30HaMM, b KOTonbrx Keo6biKHOBeKHbiK noKa3aTejib npejiOMjieHMJi BO^nacraer nnn 

VBejlHHeHHH AJTMHbl BOJIHbl. 

Pa6oT>' npeMaraeMoro oaTirieCKoro noJi?;pu3aT0pa m:o?kho noscHirrb cjie^yjoiuMM 
o5pa30M. Henoji^pM30BaHHbiM cBer coctoht m jiByx jimhchho- nojMpH30BaHHbix KOMnoHeHT 2 

it 3, njIOCKOCTH nOJI>ipH3aUHPi KOTOpblX BSanMHO nepneHAHKyjiMpHbi (SrTH Jxis^ KOMnOHeHTbi 

ycjiOBHO pa3HeceHbi Ha d)Hr.3 zyi^i HarjmiHocTH h jiyHuiero noHMMaHna). KoMnoHeHxa 2, 
nojDipM30BaHHaH napajuiejibHO onxMHecKofi och aHM30xponHO norjiomaiomMX 
AHyji5^^enpejiQMjiHK>imix cjioeH I, MacTHHHO oxpa^Kaexcs ox rpaHHu cjioch ! h orrrHMecKH 
H30xponHbix cjioeB 8, oGpasyn jiynH 4. Oxpa^KeHHbie jiyHH 4 noji5ipH30BaHbi xax 5Ke, KaK h 



TojimHHa cjiocB 1 Bbi6HpaeTC5i xaKOH, hxo peayjibxaxoM HHxepcbepeHUHH Bcex jTyneH 4 
^BjijieTc^ HHTepq)epeHUHOHHbifi MaKCHMyM, x.e. hx ssaHMHoe ycHjicHHe. Ko3q)q)HUHeHX 
Qxpa.>KeHH5! npH 3XQM AQCXHraex 98/4 - 99,9?4 , mxo o3HaMaex, hxo JiHHeHHQ-noji«pH30BaHHaH 
KOMnoHeHxa 2 npaKXHHeCKH nojiHOCxbio oxpa>Kaexc^ ox onxHMeCKoro noji^pMsaxopa, o6pa3yja 



Jiy-i 9- IIpK DbinGJIHGHrlH yCJIOBrl^x 6GjiG€ CXpGrGPG, HOrA npCClw owopttCittrii-it^, ci HfricririU, 

ycjioBHH npHMOM nponopuHOHajibHOcxM HeoGbiKHOBCHHoro noKasaxejiM npejiOMjieHM^ 
aHH30xponHO norjiomaiomHX AByjiyHenpejiOMji^iiomHx cjiocb 1 AJiHHe bojihsi CBexa (n^ - X ) 



ycjiOBHe HHTep4>epe«uHOHHoro MaKCHMyMa BbinojiraercH jui^ Bcero AHanasona pa6oHHx jsjim 

BOJIH CBcTa. 

ZlpyroM KOMnoHCHTe 3 HenojinpHSOBaHHoro csera, jimhchho nojinpiiaoBaHOH 
nepncH^lHKyimpHo onTHHecKOH oCh CJioeB 1, cooTBeTCTByer oowKHOBeHHbm noKasareJib 
npejiOMJieHHi! rio cjioeE 1, pasHbiH nQKBsarenio npejiOMJieHHs n: QnTHHecKH HsorponHoro cnop. { 
Tio = ni). npH 3TOM HHKaKoro OTpa:«<eHH5i OT rpaHHu cjiocb 1 H S Hex, m jimhchho 

nOJiHpHSOBaHaH KCMnOKeHTa 3 npOXOMHT HepeS MKOrOCJiOHHblH OnTiiHeCKHH nOjTSpHSaTOp 

nojiHOCTbK), 6e3 KaKHx-jiH6o OTpa^eHHH, o5pa3yH jiyn 10. Orpa^KCHMe KOMnoHCHTbi 3 ot 
BHeuiHHx noBepxHOcreH onxuHecKoro nojmpHsaTopa mokct obiTb ycrpaHeno oobiHHWM 
cnQCQ§QM "npOQper.JTeHHS!" . HaHeceHHeM Ha RHeuiHHe nQBepxHOCTH onTHHeCKIf 

HsorponHbix cjioee c onTHHecKofi tojiuihhoh b MerrBepxb juihhw BOJiHbi h noKasaTCJieM 



1'"? 

■nr^ii rr*^»* rrQFTT J rr -t^ot^ttt t-» j n 



B peayjibTaxe Henoji^pH30BaHHbiH cbct npu na^CHMH na MHorocjiOHHbifi onTHHecKufi 
nojiMpioaTop pasaeji^eTc^ Ha aBc HaeTH ii npespamaeTCH B jiMHeMHd ndJi^pM3oBaHHbiM jr/H 9, 
npoxoAHuiHii nepes onTHHCCKHH nojiHOHsaxop, h opTproHajibHo nojmpHspBaHHbiH ^ivh 10, 
OTpa:^eHHbiH ot onTifMecKoro ^OJI5^pH3aTbpa. 

OnMcaHHbie npMMepbi He orpaHHHMsajOT B03Mo:KHbie BapiiaHTbi KOHKperHoro 
BbinojiHCHHii npe/uiaraeMoro onTHHecKoro nojiapHaaTopa. 



TaKMM oSpasoM, bo Bcex npHBCiieHHbix npwMepax o6ecneHHBaK)TCH BbicoKHe 
noji5ipH3auHOHHbie xapaicrepHCTHKH onTMHecKoro nojMpHsaropa b lUHpOKott cneKxpajibHoil 
o6-nacTH, npH wcnOjib30BaHHH KOjiMHeGTEa cjtqcb ne 5ojiee 1 0 



OopMyjia H3o6peTeHHn. 



OnxHHecKHH nojmpfoaTop, BKjiiOHaioinHH no KpafiHefi Mepe oahh AByjiyHeni>ejiOMjiHK)LEiHH 
cjiOM c TOJimMHoii, npH KOTopoii peajiHsyercH HHTep(|)epeHUHOHHi>iH SKcrpeMyM na Bbocojie 
onxHHecKoro nojiKpHsaTopa no KpaHHeii Mepe jxjih ozihoh JiHHeHHO-noji^pHSOBaHHOH 

KOMHOHeHTbl CBCTa, OTJIHMaiOmMMCH TCM, HTO nO KpaHHCH MCpC O^MH ZtByjiyHenpeJlOMJUTIOtaHfi 

cjiOH HBjiaeTCH aHiiBOTpooHO norjiomaiomHM h HMeer no KpaiiHeH Mepe ozihh noKaaarejib 
npejiOMjieHH5i, BoapacraioinHH npH yBejiHHeHHH J[^JIHHbI bojihw noji^pH3yeMoro ceera no 
KpaifHeH Mepe b neKoropoM AnanasoHe h3 pa6oHHx 'jjjiyiH bojih. 

OnTHHecKHH nojmpH3aTop no n.l, oxjiHHaiomHHCH tcm, mto no KpaHHen Mepe ojthh 
aHM30TponHO norjiomaioiUHM ziByjiyHenpejiOMjiHiomHH cjioh H3roTOB;ieH 113 MaTepnajia. 
BbiSpaHHoro H3 MHCJia HH3KOMOJieKyjuipHbix xepMOxponHbDc >KHAKOKpHCTajijiMHecKHx BemecTB 
HjiH Hx CMeceii, npezicraBji^iiomHx co6om ^nxpoHMHbie KpacHxejiH hjih cojiep^ainHx b KanecTBe 
KOMnoneHTbi :^nixKOKpHCTajiJiHHecKMe h/hjih He>KM;iKOKpHCTajijiHHecKHe njixpoHMMbie 
KpacHxejiM. 

OnxHMecKHH nojmpH3aTop no n.l, oTjiHnaiomHHc^ TeM, hto no KpanHen Mepe omin 
aHH30TponHo norjiomaiomHH AByjiynenpejiOMimioinHH cjioh HsroTOBjien h3 MaxepHajia, 
BbiGpaHHoro h3 nucjia nojiMMepHbix TepMoxponHbix ^WKOKpncrajijiHHecKnx 7 iurii 
He^HAKOKpHcrajuiHHecKHx BemecTB .. hjih hx CMecen, coAep^amnx pacxBopenHbie b Macce 

h/hJIM XHMMHeCKH CBH3aHHbie C nOJIHMepHOH UenbK) AHXpOHHHbie KpaCHTejIH, H HMeer TOJIUlHHy 

Menee 0,2 mkm. 

OnTHHecKHH noji5ipH3aTop no n.l, OTjinnaiomHwcH xeM, hto no KpanneH Mepe ojxmh 
aHH30TponHO norjiomaiomHH z^ByjiynenpejioMjiHiomHH cjioh npezicraBjiHer co6oh 
opHCHTHpoBaHHyK) HjieHKy He:acHAKOKpHCTajijiHHecKHx nojiHMepHbix MaxepHajiOB c 
peryjiHpyeMoii creneHbK) rHApo<|)HjibHOCTH, OKpameHHbix ^(HxpoHHHbiMH Kpacnreji^MH h/hjih 

COeAHHeHHHMH Ho^a. 

OnTHHecKHH nojmpH3aTop no n.l, oTJiHMaiomHHCJi tcm, hto no KpaiiHeH Mepe ozihh 
aHH30TponHO norjiomaiomHH AByjiynenpejiOMji^iomHH cjioh c4)opMHpoBaH h3 ziHxpoHHHbix 
opraHHHecKHx KpacHTejien nojiHMepnoro crpoeHHa. 

OnTHHecKHH noji^pH3aTop no n.l, OTjinnaiomnnc^ tcm, hto no KpaHHen Mepe oahh 
aHH30TponHO norjiomaioiuHH AByjiynenpejiOMjiiiiomHH cjioii npeziCTaBjmeT co6oh 



OpHCHTHpOBaHMblH MOJICKyjlHpHO ynOpHAOMeHHblH CJIOH OpraHHHeCKHX COJieH flHXpOHHHblX 

aHHOHHbix KpacMrejieif. 

7. OnTHHecKHH noji5»pH3aTop no n.l, oxjiwHaioiuKKCH tcm, hto no KpanHeH Mepe o]im 
aHMSOTpooHO norjiomaiomHH jiByjiyHcnpejiOMji^ioinHH cjioh npeAcraBji^er co5oh 

OpHeHTHpOBaHHblH MOJlCKyjl^pHO ynOp^mOHeHHblH CJIOH TOJUUHHOH MCHee 0.1 MKM 

ziHxpoHHHbix KpacirreneM, cnoco5Hbix k o6pa30BaHHio JiHOxponHOH >KMjTKOKpMCTaji.nHMecKOH 
4)a3bi. 

8. OnxHMecKHM nojii?pH3aTop no n,7, OTjiwMaioii^Hiic^ tcm, mto no KpaHHefi Mepe oz^mh 
aHH30TponHo nornomaiomHH ziByjiyHenpejiOMjiHKDmHH cjiom npezicraBji^ieT co6oh 

OpMeHTMpOsaHHblM MOJieKyjlHpHO ynOpaAOHeHHblM CJIOM AMXpOMHHblX OpraHMHeCKItX 

KpacHTejiefl nojiMMcpHoro crpoeHH^a. 

9. OnTHHCCKHH noji5ipH3aTop no n.7, OTjinnaromnHCii tcm, no KpaHnen Mepe o^hh aHH30TponHO 
norjioiiiaioinHH ;iByjT}^enpejiOMji5iK)inHii cjioh npe^CTaBjiiieT co5oh opHeHTHpoBanHbiH 
MOJieKyjinpno ynopHnonenHbiH cjioh ^nxpoHMMbrx: KpacnrejieH hjih hx CMecen, cnocoSnbix k 
o6pa30BaHHK) cxaGmibHOH jiHOTponnoH "^HziKOKpHcrajiJiwHecKOH 4>a3bi. 

10. OnxHHecKHH nojiHpH3aTop no n.l, OTjiHnaioiuHHCH tcm, hto no KpanneH Mepe ozihh 
aHH30TponHO norjiomaiomHH AByjiynenpejiOMjiHiomHH cjioh HMeer no KpafiHen Mepe ojiun 
noKa3aTejib npejiOMjiennH, np^iMO nponopuHonajibHbiH miune bojihw noji5ipH3yeMoro csera no 
KpaHHCH Mepe b neKoropOM AwanasoHe h3 paGonnx ajiwh bojih. 

1 1 . OnTHHecKHH noji^pH3aTop no n.l, OTjiHnaiomHHCH tcm, hto no KpaiiHeH Mepe oahh 
aHH30TponHo norjiomafomHH AByjiynenpejiOMjinioinHH cjioh HMeer MaKCHMajibnyjo sejiHHHify 
no KpaHHeii Mepe o^jHoro noKasareji^ npejiOMjiCHH^i ne Menee 1 ,9. 

12. OiTTHHecKHH noji>ipH3aTop no n.l, OTjinnaiomMMC^ tcm, hto no KpaHHeft Mepe o;ihh 
aHH30TponHO norjiomaiomnfi AByjiyHenpejiOMji^nomHH cjioh HMeex MaKCHMajibHbiH noKa3aTejib 
norjiomeHHH ne Menee 0,1 b AHana30He paGoHwx jxjiuu bojih. 

13. OnTHHecKHH noji^pH3aTop no n.l, OTJinnaiomniiCH xeM, hto TOJimnnw aHH30TponHO 
norjioiaaioii^Hx AByjiynenpejioMjuHomnx cjiocb Bbi5HpaioTCM H3 ycjiOBHH nojiynenHM na Bbixojie 
onTHHecKorp nojiapHsaropa HHTep^epeH^HOHHO^o MHHHMyMa jim qzihqh JinHCHHO- 

nOJI^pH30BaHHOH KOMnOHCHTbl CBCXa H, OAHOBpCMCHHO, HHTep4)epeHUHOHHoro MaKCHMyMa 

AJiH Apyroii oproronajibHOH JinneHHO-nojiflpHSOBaHHOH KOMnoHCHTbi csera. 

14. OnrHHCCKHH nojMpH3arop no n.l, orjinnaioiJUHHCH tcm, hto oh coAep>KHT no KpaiiHeH Mepe 
ABa cjio^i, no KpaiiHeH Mepe oahh h3 Koropbix aHHSorponno norjiomaioiAHii 



^ByjiyMcnpejiOMjiHiomHH cjioh, a apyrofi cjioh onrHHecKH HSorponHbiH, npHHCM omm 
noKasaxejib npejiOMjiCHmi AByjiynenpejiOMjiHiomero cjioji MaKCHMajibHO orjiHHaercH ot 
noKasaxejiH npejiOMjieHH5i onrHHecKH HSOxponHOro cjioii, a ;xpyroH noKaaaTejib npejiOMjieHHH 
aHH30TponHo norjiomaiomero OTyjiynenpejiOMJiHiomero cjio^i coBudmeLerr hjth 'MaKCHMajibHo 
6jih30k c noKaaaTejiCM npejiOMJieHHH omrHHecKH HsoTponnoro cjioh. 

15. OnTMHecKHH uompm^rop no n,l, OTjiHHaioiaHHCH TeM^ hto oh coziep^Hx no KpafiHCH Mepe nm 
pa3JiHHHbix ;:iByjTyHenpejiOMjiHK)mHx cjio^i, no KpaiiHeH Mepe ojxun m3 KOTopbix aHHSOTponno 
norjiomaioiUMH ^iBvjiyMenpejiOMji^ioimiH cjioii, npwHeM oahh noKasarejib npejiOMjienita 
aHHSOTpoHHo norjioinaiomero ^jByjiynenpejiOMjiHiomero cjioh MaKCHwajibHO OTjiMnaercH ot 
o^Horo nokasateita npeJiOMjieHMH Apyroro ABy^yHenpejiOMjiHiOiiiero ciiOM, a ApyrOM 
noKasaxejib npejio.vuieHMH aHHSoxpoHHO norjiomaiomero AByjiynenpejiOMjuiiomero cjioh 
coBnaAaex wjih MBKCHMajibHO Sjihsok c ApyxHM noKasaxejieM npejioMJieHHH Apyroro 
ABynynenpejiOMJiHioiiiero cjioh. 

16. OnxMHCCKHH nojiHpiisaxop no n.l, oxjiHHaioiAHHCH xcm, hxo Ha o^ny ero cxopony 
AonojiHHxejibHO Haneceno CBexooxpa^aiomee noKpbixHe. 

17. OnxHHecKHH nojinpiisaxop no n.l6, oxjiHHaioiUHHCH xcm, hxo CBexooxpa>Kaioinee noKpbixHC 

BbinOJlHCHO MexaJIJlHMCCKHM. 



MCXOHHHKH HH4)OpMaUHH, npHHHXbie BO BHHMaHHe npH COCXaSJieHHH SaHBKH. 

L naxcHx CniA 5,007,942, kji. G 02 B 5/30, onyGji. 1991 

2. 3aHBKa PCT WO 94/ 28073, kji, C 09B 31/147, ony6ji. 1994 

3. 3aHBKa PCT WO 95/17691, kji. G02B 5/30, ony6ji. 1995 - npoxoxHn 

4. naxenx CUIA 2, 524, 286, kji. 350-155. ony5ji. 1950 



OlTTHHeCKHH nOJIHpH3aTOp 




Our. 1 




PEOEPAT 



H3o5peTeHHe othocmtcm k onrnKe, a hmchho k onrHHecKHM noji^pwaaTopaM, Koropbie 
Moryr 6biTb Mcno.TbsoBaHbi b MCHAKOKpMcrajiJiHHecKHx AHcnjienx, e noji>ipM3auHOHHbix OHKax, 
B aBTOMo6HjiHx H jipyrHx cpe^CTBax nepeABMjKCHHa, a TaK>Ke b cxeKjiax jinsi crpoHTejibCTBa, b 
ocBCTHTejibHOH annapaxypc, b onxHHecKOM npH6opocTpoeHHH, 

npe^jiaraercH onxHHecKHH noji^pHsarop, BKjiiOHaiomHH no KpanHeii Mepe ozimh 
ziByjiyMenpejioMjiKiomHH cjiom c TOJimHHOH, npH KoropoM peajiHsyerc^ HHTep4)epeHUMOHHbiH 
3KCTpeMyM Ha Bbixo^e onrwHecKoro noji^pMsaTopa no KpaHHefi Mepe mm ozihoh jiMHeiiHo- 
nojiMpnaoBaHHOH KOMnoHeHTbi csera, OTHHHaiomHHC^ tcm, hto no KpafiHeH Mepe o/ihh 
ziByjiyHenpejiOMjL»K)mHH cjioh ^Bji^erc^ aHHSorponHO norjiomaiomHM n HMeer no KpaHHen 
Mepe OAHH noKasarejib npejiOMjieHna, BOspacraiouuHH npn yBejiHHeHUM mivm^i bojihw 
nojiHpmyeMoro CBera no KpafiHeft Mepe b hckotopom miauasone m pa6oHHx jxhhh bojih, npn 
3T0M TOJimHHbi aHH30TponHO norjiouuafoiJUMx ziByjiynenpejioMjiHiomHx cjioes BbiGMpafOTcn m 
ycjiOBH^ nojiyneHim Ha Bbixoj[ie ooTHHecKoro nojinpHsaTopa HHTep(i)epeHUHOHHoro MHHHMyMa 

AJTH OAHOH JIHHeHHO-nOJI^pMSOBaHHOM KOMHOHeHTbl CBexa H, OflHOBpeMeHHO, 

HHTep4)epeHUMOHHOrO MaKCHMyMa nsm ApyrOH OpTOrOHajlbHOfi JlHHeHHO-nOJl^pH30BaHHOH 

KOMHOHeHTbi CBexa. 

Pe3yjTbTaTOM MsodpereHHs MBji^iexc^ o6ecneHeHHe bwcokhx noji^pH3auHOHHbix 
xapaKTepMCTHK onxHHecKoro noji^pHsaropa b uuMpoKOM cneicrpajibHOH o6jiacTM npn 
Hcnojib30BaHHii KOJiHHecTBa cjioeB He Dojiee 10. 



16 3.n.4)-Jibi, 3 Hjiji. 
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EPC^ G 02B 5/30 

AN OPTICAL POLARIZER 
The invention relates to optics, particularly, to optical polarizers, that can be 
suitably used in liquid-crystal displays, polarizing spectacles, motor cars and other 
transportation means, as well as in glass used in construction, lighting tixtures and optical 
instruments. 

The presently used optical polarizers are represented by a polymer film, oriented by 
uniaxial extension, dyed in mass by dichroic organic dyes or iodine compounds. As a 
polymer, polyvinyl alcohol (PVA) [1] is mainly used. Iodine PVA-based polarizers, dyed 
with iodine, have the highest polarizing characteristics and are extensively used in 
manufacture of liquid-crystal indicators for watches, calculators, portable computer 
screens, etc. 

When the non-polarized light passes through a dichroic optical polarizer [1], of 
linearly-polarized component, whose oscillation plane is parallel to the absorption plane, is 
absorbed practically completely. The other orthogonal linearly-polarized component, i.e. 
the component wherein the oscillation plane is perpendicular to the absorption axis, passes 
through an optical polarizer, thereby being subjected to a significantly lesser absorption. 
Thus polarization of the passing light takes place. The iodine polarizers are multi-layer 
films that comprise, apart from the polarizing layer, the reinforcing, gluing and protections 
layers. 

Disadvantages of said film-shaped dichroic polarizers, besides their comparatively 
high cost caused -by a complexity of manufacture thereof, are their low thermal and light 
resistance. 

The analog of the claimed optical polarizer can be also a dichroic light polarizer 
(DLP) representing a substrate, whereon applied is a thin film of a molecularly-arranged 
layer of dichroic dyes being sulfonic acids or their non-organic salts of aso- and polycyclic 
compounds, or their niixes, capable of forming a stable lyotropic liquid crystals (LLC) and 
compositions based thereon [2]. 

For manufacture of the known polarizer [2]: dyes are applied on the substrate 
surface, with simultaneous mechanical orienting thereof, with subsequent evaporation of a 
solvent. Thereby on the substrate surface formed is a film 0.1-1.5 mem thick of a 



molecularly-arranged layer of a dye - a polarizing coating (PC) capable of polarizing the 
light. 

The known polarizer [2] has an higher thermal and light resistance as compared 
with the iodine polarizers, but has lower polarizing characteristics. 

Also known are optical polarizers that «work» owing to other physical phenomena, 
e.g. owing to different light reflection index, having different polarizations. Polarizers of 
such type are referred to as the reflection-type polarizers, and therein the light polarization 
phenomena are utilized both in incidence and reflection of light beams from the surface of 
any dielectric materials at inclined angles approximating Brewster angle, and in the normal 
(perpendicular to the surface) incidence and reflection of light from the surface of 
birefringent materials. An improvement of the polarizing properties achieved in using the 
multi-layer design of the reflection-type polarizers. 

The most pertinent prior art is the known polarizer [3], comprising at least one 
birefringent layer with a thickness whereat an interference extremum at output of the 
optical polarizer is realized for at least one linearly-polarized light component. Such 
polarizer includes interleaved layers of two transparent 

(non-absorbing in the operation wavelength range) polymeric materials, of which at least 
one is the birefringent layer. Birefringence in said polymeric material is created as a result 
of extending of a film, manufactured of said material, in single direction 2-10 times. The 
other layer of the polymeric material, interleaved layer-by-layer with the birefringent layer, 
is the optically isotropic layer. The ordinary refractive index of the birefringent layer is 
equal to that of -the optically isotropic layer. The extraordinary refractive index of the 
birefringent layer differs from that of the optically isotropic layer. 

The operation principle^ of the known optical polarizer is based on that, one 
linearly-polarized component of the non-polarized light, to which component corresponds 
the extraordinary (greater) refractive index of the birefringent layer, is essentially reflected 
from the multi-layer^ optical polarizer due to a difference of refractive indices on 
boundaries of the birefringent and the optically isotropic layers. When thicknesses of 
layers is about the light wavelength magnitude, the light beams reflected from the layers 
boundaries, interfere with one another. When thicknesses of layers and their refractive 
indices are appropriately selected, the optical travel difference between the waves reflected 
from the layers' boundaries is an integer of wavelengths, i.e. the result of interference of 



the reflected waves will be the interference maximum resulting in their mutual 
amplification. In this case, reflection of the linearly-polarized component of the non- 
polarized light, to which component corresponds the extraordinary (greater) refractive 
index of the birefringent layer, is amplified considerably. 

The ordinary (lesser) refi*active index of the birefringent layer is selected to be 
essentially equal to refi-active index of the optically isotropic polymeric layer, i.e. there is 
no difference (abrupt changes) of refi-active indices on boimdaries of the birefringent and 
the optically isotropic layers. For this reason, the other linearly-polarized component of the 
incident non-polarized light, to which component the ordinary (lesser) refractive index of 
the birefiingent layer corresponds, passes through the multi-layer polarizer completely, 
without any reflections. 

Thus, when the non-polarized light is incident on the known optical polarizer, one 
linearly-polarized component is reflected, and the other linearly-polarized component 
passes through the polarizer, i.e. polarization of light both for the passing and the reflected 
light takes place. 

The known optical polarizer [3] is a combined one and further comprises a dichroic 
polarizer having a weak absorption and dichroism, optically positioned with a reflection- 
type optical polarizer. The role of an additional dichroic polarizer, whose transmission axis 
is parallel to that of the reflection-type optical polarizer is elimination of reflections of the 
external light when the combined optical polarizer operates «for translucency». 

One of the disadvantages of the known optical polarizer is comparatively strong 
spectral dependency of its optical characteristics, i. e., depeildency of the polarizing 
capability and reflection (and transmission) index on the polarized light wavelength. This 
disadvantage is caused by the fact that refiractive indices in the used materials decrease as 
the polarized light wavelength grows. 

The other disadvantage of the known optical polarizer [3] is the necessity to use a 
great amount of interleaved layers, which necessity is caused by the fact that the maximimi 
value of birefiingence (difference between the extraordinary and ordinary refractive 
indices of a birefi-ingent material) in transparent polymer materials is small and generally 
does not exceed 0.1-0.2. Therefore the index of the reflection from boundaries of layers is 
small, and to produce an high reflection, in the whole, of an optical polarizer it is 
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necessary to use a great number (100-600) of layers which is a rather difficult task and 
requires a special precision equipment. 

The second reason of the necessity to use a great number of layers in the prototype 
optical polarizer is as follows. To polarize light in a broad spectrum of wavelength in a 
multi-layer coating, many pairs of interleaved layers or pair groups having different 
thickness for the purpose to «tune» each pair group to the «own» wavelength of a broad 
spectrum range is required. 

However, even when a great number of layers' pair groups is used, each of which 
being tuned to its own wavelength, the optical characteristics of the known polarizer have 
a comparatively strong dependence on the polarized light wavelength. 

The goal of the invention is to provide an optical polarizer ensuring high 
polarization characteristics in a broad spectrum range using a number of layers not more 
than 10 layers. 

The set goal is to be attained in an optical polarizer characterized in that at least 
one birefringent layer is anisotropically absorbing one and the other has at least one 
refractive index that increases as the polarized light wavelength grows at least in a range of 
the operation wavelengths. 

The essential feature of the invention is at least one birefringent layer having a 
thickness wherein one interference extremum is realized at output of the optical polarizer 
at least for one linearly-polarized light component. Thickness of the birefringent layer is 
selected also as a ftmction of the type of the material used for manufacture of a layer. 

The distinguishing feature of the invention is at least one anisotropically absorbing 
birefringent light having at least one refractive index that increases as the polarized light 
wavelength grows. Thereby, first, value of at least one refractive index significantly 
increases, and the required number of layers abruptly diminishes. Second, dependence of 
the conditions of obtaining the interference extrema (maximums and minimums) on the 
light wavelength is jeduced, and in the optimum version the same is eliminated 
completely, which circumstance provides high polarization characteristics of the optical 
polarizer in a broad spectrum range. 

Versions of embodiment of the optical polarizer according to the invention, 
characterized in that at least one birefringent layer is the anisotropically absorbing one and 



has at least one refractive index that increases as the polarized light wavelength grows in at 
least some range of the operation wavelengths are as follows: 

1. An optical polarizer characterized in that at least one anisotropically absorbing 
birefringent layer is made of a material selected among low-molecular thermotropic 
liquid-crystal materials or their mixtures, being dichroic dyes and comprising, as a 
component, liquid-crystal and/or non-liquid crystal dichroic dyes. 

2. . An optical polarizer characterized in that at least one anisotropically absorbing 
birefringent layer is made of a material selected among polymeric thermotropic liquid- 
crystal or non-liquid-crystal substances or their mixtures, comprising the solved in 
water and/or chemically bonded with a polymer chain dichroic dyes, is less than 0.2 
mem thick. 

3. . An optical polarizer characterized in that at least one anisotropically absorbing 
birefringent layer being an oriented film of non-liquid-crystal polymeric materials with 
a controlled degree of hydrophilicity, dyed with dichroic dyes and/or iodine compounds. 

4. . An optical polarizer characterized in that at least one anisotropically absorbing 
birefringent layer is formed of dichroic organic dyes of the polymeric structure. 

5. . An optical polarizer characterized in that at least one anisotropically absorbing 
birefringent layer is an oriented molecularly-arranged layer of organic salts of dichroic 
anionic dyes. 

6. . An optical polarizer characterized in that at least one anisotropically absorbing 
birefringent layer is an oriented molecularly-arranged layer less than 0. 1 mem thick of 
dichroic dyes capable of forming a lyotropic liquid-crystal phase. 

7. An optical polarizer characterized in that at least one anisotropically absorbing 
birefringent layer is an oriented molecularly-arranged layer less than 0. 1 mem thick of 
dichroic dyes of the polymeric structure capable of forming a lyotropic liquid-crystal 
phase. 

8. An optical polarizer characterized in that at least one anisotropically absorbing 
birefringent laver is an oriented molecularly-arranged layer less than 0, 1 mem thick of 
dichroic dyes or their mixtures capable of forming an^oEopic liquid-crystal phase. 



The above-discussed versions do not limit the possibilities to use other materials in 
forming anisotropically absorbing birefringent layers for the proposed optical 
polarizer. 

An anisotropically absorbing birefringent layer in the proposed optical polarizer can be 
both solid and liquid. 

The use of at least one anisotropically absorbing birefringent layer, though causing 
slight light losses in the polarizer, but these losses are small, particularly in the layers 
having thickness less than 0. 1 mem, and the attained technical result is high polarization 
characteristics in a broad spectrum range when at most 10 layers are used, and this result 
compensates for these losses. 

Selection of techniques for manufacture of the optical polarizer of the invention 
depends on the type of the materials used for anisotropically absorbing birefringent layers 
and other layers, and it does not affect the essence of the invention. 

For forming anisotropically absorbing birefringent layers the following standard 
methods can be used; application by a roller, doctor blade, blade in the form of non- 
rotating cylinder, application using a sheet die. In a number of case, after application a 
layer is subjected to dr5ang for the purpose to remove solvents. In other cases, for example 
for thennoplastic polymer materials and vitrified materials, the applied layer is cooled 
after application. 

The other methods that can be used for producing anisotropically absorbing 
birefringent layers of the materials formed in the course of application of a liquid-crystal 
phase, is application of this material on the substrate initially prepared for orientation of 
the liquid-crystal phase [4]. One of these techniques is the unidirectional rubbing of the 
substrate, known and used for orienting thermotropic low-molecular liquid-crystal mixes 
in manufacture of LC-displays. 

Another technique for producing anisotropically absorbing birefringent layers is 
the known technique of photo-orientation of the preliminarily applied, in this or other way, 
layer using irradiation of the same by ultra-violet light. 

For application of anisotropically absorbing birefringent layers of thermotropic 
polymer materials, extruders can be used, inclusive of those having several sheet dies and 
allowing to apply in one run several layers of different polymeric materials of a required 
thickness. 
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Here and hereinafter the notions of «light» and «optical» (polarizer) mean the 
electromagnetic radiation of the visible, near ultraviolet and near infrared wavelength 
ranges, i.e. that of 250-300 nm to 1000-2000 nm (0.25-0,3 to 1-2 micrometers). 

Here and hereinafter a planar layer is cited solely for the purpose of a more ready 
understanding. Without prejudice to the generality, we mean also an optical polarizer 
having diverse shapes: cylindrical, spherical and more complex shapes. Further, the 
proposed polarizer can be implemented both as structurally single and isolated, and as 
applied on various substrates or between substrates. 

Layers having at least two different refractive indices: the extraordinary index ne 
for one linearly-polarized light component, and the ordinary index rio for the other 
orthogonal linearly-polarized light component, are referred to a the birefringent ones. 
Value A n = n^ - no is referred to as anisotropy of the refractive index, or simply the optical 
anisotropy. Here and hereinafter its is assumed that the optical axes, to which axes the 
extraordinary and ordinary are orthogonal and disposed in the layer plane. The optical 
axis, to which axis the extraordinary refractive index n^ corresponds, is defined by this or 
other way. For example, such axis can be the direction in which a polymer material has 
been drawn, or a director in an oriented nematic liquid crystal. Such birefringent layer in 
sense of crystal optics corresponds to an optically uniaxial plate, cut in parallel to the main 
axis. Here and hereinafter, as an example, considered are the optically positive birefringent 
layers, wherein ne > n^. Without prejudice to the generality, all inferences also belong to 
the optically negative birefringent layers, wherein n^ < no. 

In a more^ general case, for example for the optically biaxial layers, there are three 
different refractive indices n^ = ne , ny = no , n^. Refractive index n^ corresponds to the 
direction of oscillations in a light wave, which direction is parallel to the layer plane and 
directed along direction X, somehow defined, in the layer plane, and also corresponds to 
the following directions: ny - direction of Y-oscillations in a light wave, also parallel to the 
layer plane, but perpendicular to X-direction, n^ - direction of Z-oscillations in a light wave 
that is perpendicular to the layer plane. Depending on a method for manufacturing the 
birefringent layers and a type of the used materials, ratio of refractive indices values n^ , ny 
, n^ can be different. 
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In the proposed polarizer at least one anisotropically absorbing birefringent layer 
can have one, two or all the three refractive indices that grow as the polarized light 
wavelength increases at least in some range of the operation wavelengths. 

The most preferable is the use of the optical polarizer according to the invention 
characterized in that at least one anisotropically absorbing birefringent layer has at least 
one refractive index that is directly proportional to the polarized light wavelength in some 
range of the operation wavelengths. Thus, if in formula 2dne = m;i (where d is thickness of 
the anisotropically absorbing birefringent layer, m is the interference order) that 
corresponds to the interference maximum condition, the extraordinary refractive index n^ 
will be directly proportional with the light wavelength, i.e. n^ = A 2 (where A - 
proportionality coefficient), then wavelength A «decreases», and this means that the 
condition of the interference maximum, in this case, is satisfied for all wavelengths and, 
moreover, for all interference orders, i.e. for all values of m. Further, when the layer 
thickness of the same material has other values, the independence from the light 
wavelength of the interference minimum condition can be similarly provided. The direct 
proportionality of the refractive index with the light wavelength is a more strict 
requirement (condition), than a simple increase of the refractive index as the light 
wavelength grows. 

According to the invention, preferable is an optical polarizer, characterized in that 
at least one anisotropically absorbing birefringent layer has the maximal value for at least 
one refractive index not less than 1.9. In this case the necessary number of layers does not 
exceed 10 layers, and the spectrum range having the high polarizing characteristics 
broadens more than thrice as compared with the prototype. 

Experiments and estimates have also demonstrated that preferable is an optical 
polarizer, characterized in that at least one anisotropically absorbing birefringent layer has 
the maximal absorption index not less than 0. 1 in the operation wavelength range. 

The optimal polarizer is the one characterized in that thickness of anisotropically 
absorbing birefringent layer are selected for the purpose to satisfy the condition of 
obtaining at output of the optical polarizer the interference minimum for one linearly- 
polarized light component and, simultaneously, the interference maximum for the other 
orthogonal linearly-polarized light component. Actually, the distinguishing feature of the 
birefringent layers is the mere fact of the presence of at least two different values of 
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refractive indices, e.g. n^^ and n^, corresponding to axes X and Y disposed in the layer 
plane. Owing to this circumstance, the layer thickness and the interference order (number 
m) can be selected such that at output of the polarizer there will be obtained the 
interference minimum for one linearly-polarized component, and simultaneously, the 
interference maximum for the other orthogonal linearly-polarized light component The 
interference minimum can correspond to the ordinary refractive index, whereby the 
interference maximum is caused, accordingly, by the extraordinary refractive index. Also 
possible is the reverse situation, when the interference minimum corresponds to the 
extraordinary refractive index, whereby the interference maximum is caused, accordingly, 
by the ordinary refractive index. 

Also preferable is the polarizer characterized in comprising at least two layers, of 
which at least one layer is the anisotropically absorbing birefringent layer, and the other is 
the optically isotropic one, one refractive index of the birefringent layer maximally 
differing from that of the optically isotropic one, and the other refractive index of the 
anisotropically absorbing birefringent layer coinciding with, or being maximally proximate 
to that of the optically isotropic one. 

In this version, one linearly-polarized component of the incident non-polarized 
light, to which component corresponds the extraordinary (greater) refractive index of the 
anisotropically absorbing birefringent layer, is essentially reflected from the multi-layer 
polarizer due to a difference between refractive indices on the boundaries of the layers. 
When thicknesses of layers and their refractive indices are appropriately selected, the 
optical travel difference between the waves reflected from boundaries of the same 
anisotropically absorbing birefringent layer is an integer of wavelengths, i.e. the result of 
their interference v^ll be the interference maximum resulting in the mutual amplification 
of the reflected waves. In this case the optical thicknesses of the optically isotropic 
material layers can be both significantly greater than the wavelength, and approximately 
equaling the wavelength. As the result, reflection of the linearly-polarized component of 
the non-polarized light, to which component corresponds the extraordinary (greater) 
refractive index of the anisotropically absorbing birefringent layers, is amplified 
considerably. 

The ordinary (lesser) refractive index of the anisotropically absorbing birefringent 
layers coincides with, or maximally is proximate to the refractive index of the optically 
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isotropic layer, i.e. there is no difference (abrupt changes) of the refractive indices on the 
layer's boundaries. For this reason, the other linearly-polarized component of the incident 
non-polarized light, to which component the ordinary (lesser) component of refractive 
index of the birefringent layer corresponds, passes through the multi-layer polarizer 
completely, without any reflections. 

The other version of the invention is an optical polarizer, characterized in 
comprising at least two different birefringent layers, of which at least one is the 
anisotropically absorbing birefringent layer, one refractive index of the anisotropically 
absorbing birefringent layer maximally differs from one refractive index of the other 
birefringent layer, and the other refractive index of the anisotropically absorbing 
birefringent layer coincides with, or is maximally proximate to the refractive index of the 
other birefringent layer. 

The interference result is strongly influenced by ratio of intensities, and hence the 
ratio of amplitudes of the electric fields of the interfering rays. It is known that the 
minimum value of intensity in the interference minimum (being zero, in theory) can be 
obtained in case of their equality. Therefore it is advisable to provide the maximal possible 
equalization of amplitudes of the interfering rays for the interference minimum condition, 
which ensures the maximal «blanking» of rays of the corresponding component of the non- 
polarized light. To obtain the optimal interference result for the interference maximum 
condition, indices of reflection from each of the layer boundaries must be increased. 

The proposed optical polarizer can be implemented to operate both «for reflectiom> 
and «transmission», and also to operate only «for reflection)). In these cases, the 
embodiment is a polarizer characterised in that on one of its sides additionally applied is a 
light-reflecting coating. Preferable is a polarizer, wherein the light-reflecting coating is the 
metallic one. Application of the light-reflecting coating also allows to select the optimal, 
for the interference, indices of reflection from the optical polarizer's boundaries. 

When the optipal polarizer is applied on a substrate: as the first coating on the 
substrate side, both the light-reflecting coating (a mirror of the complete or partial 
reflection), and the optical polarizer itself can be applied. 

The reflecting coating can be implemented both of a metal, and in the form of 
multi-layer dielectric mirrors made of interleaved layers of the materials having high and 
low refractive indices. 
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Metallic coatings are applied sufficiently simply by, for example, thermal vacuxim 
evaporation, but in this case absorption of light takes place in such coatings, which 
decreases the transmission (reflection) properties of the polarizer. For producing the 
reflecting metallic coatings, aluminium (Al), silver (Ag) and other metals can be used. 

In the case of multi-layer dielectric mirrors, absorption of light does not take place 
therein, but the process of their application is rather complicated and labour-intensive. The 
following materials can be used for such coatings: Ti02, MgO, ZnS, ZnSe, ZxOi, cryolite 
and polymers - as the materials having an high refractive index; and SiO:, AI2O3, CaF3, 
BaF2, MgF2, AIN, BN or polymers - as the materials having a low refractive index. 

The following standard methods can be used for applying the reflecting coatings 
upon a substrate or an optical polarizer: thermal vacuum evaporation, vapour application 
with subsequent thermal treatment, magnetronic spraying an other methods. 

As the substrate material, whereon an optical polarizer operating for «translucency» 
and, possibly, for «reflection» can be applied, any materials that are transparent in the 
operation wavelength range, e.g. quartz, glass, polymers and other, can be used. 

As the substrate material, whereon the optical polarizer can be applied to operate 
only «for reflectiom>, besides the materials that are transparent in the operation wavelength 
range, e.g. quartz, glass, polymers, also any other materials that are opaque in the operation 
wavelength range, e.g. metals, semiconductor materials, glass ceramic, plastics and other 
can be used. 

The invention is illustrated as separate examples of particular embodiments in Figs. 
1-3. Fig. 1 shows a diagram of an one-layer, reflection-type polarizer according to the 
invention. Fig. 2 schematically shows types of the dependencies of the refractive index of 
the optical polarizers on the light wavelength. Fig. 3 shows a diagram of a multi-layer 
optical polarizer according to the invention. 

Fig. 1 shows a, diagram of an one-layer reflection-type optical polarizer according 
to the invention, comprising anisotropically absorbing birefnngent layer 1, characterised in 
that both its refractive indices (extraordinary ne and ordinary no) are proportional to the 
polarized light wavelength. In the most simple version, layer 1 from two sides is bounded 
on air. In more sophisticated versions, on one of its sides additionally applied is a light- 
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reflecting coating. Layer 1 can be applied also on the substrate of, for example, a 
transparent glass (shown by dashed line in Fig 1). 

Operation of the proposed reflection-type polarizer can be explained as follows. 
Non-polarized light consists of two linearly-polarized components 2 and 3, whose 
polarization planes are mutually perpendicular (these two components in Fig. 1 are 
conventionally separated for the illustrative purposes and a more ready understanding). 
Component 2, polarized in parallel to the optical axis of layer 1 of an anisotropically 
absorbing birefringent material, is partially reflected from boundary of layer 1, thereby 
forming ray 4. The partial reflection of light from the interface of layer 1 and the 
enviroimient takes place due to an abrupt change (difference) of refractive indices on this 
interface. For the partial reflection of the light, also an additionally applied light-reflecting 
coating on layer 1 can be used. The other portion of energy of component 2, passing 
through the anisotropically absorbing birefringent layer 1 is reflected from the second 
boundary of layer 1, and passes once again through layer 1, thereby forming ray 5. The 
reflected rays 4 and 5 are polarized in the same way as incoming component 2. 

Thickness of layer 1 is selected such that the optical difference of travel A e for 
rays 4 and 5, corresponding to the greater refractive index n^ will be an odd number of 
half- waves of the polarized light, Ae=A/2 + mA, where A is light wavelength, m is 
interference order. If environments at either side of layer 1 are transparent (non-absorbing) 
and have the refractive indices that are less than refractive indices of layer 1, then the 
optical difference of travel is A e = 2dne + A /2, where d is thickness of layer I, and XI2 is 
a phase abrupt change in reflection from the first boundary as from the optically more 
dense medium. In this case, the result of interference of rays 4 and 5 is their mutual 
attenuation, and in the optimum version their complete blanking takes place. The complete 
blanking of rays 4 and 5 is achieved when intensities (amplitudes) of rays 4 and 5 are 
identical or approximate one another, which can be attained by the optimal selection of 
indices of reflection from boundaries of layer I using, for example, an additionally applied 
light-reflecting coating. The light-reflecting coating can be a metallic or dielectric one, and 
one-layer or multi-layer one. When the condition of proportionality of the extraordinary 
refractive index of the anisotropically absorbing birefringent layer 1 to the light 
wavelength being (n^ « ) is satisfied, the equality of A e = 2dne + /1/2 = ;i/2 + mA is 
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satisfied for the whole range of the operation light wavelengths, which provides high 
polarization characteristics in a broad spectrum range. 

The other linearly-polarized component 3 that is polarized perpendicularly to the 
optical axis of the anisotropically absoi'bing birefringent layer 1 , is partially reflected from 
the first boundary of layer 1, thereby forming ray 6. The other portion of energy of 
component 3, passing through layer 1 is reflected from the second boundary of layer 1, 
passes once again through layer 1, thereby forming ray 7. The reflected rays 6 and 7 are 
polarized in the same way as incoming component 3. The result of interference of rays 6 
and 7 is their mutual amplification, i.e. the interference maximum, for the optical 
difference of the travel between them Ao, that corresponds to the ordinary (lesser) 
refractive index no is an integer of wavelengths Ao = 2dno + /1/2 = m/L (phase' abrupt 
change X II when ray 6 is reflected from the first boundar}' of layer 1 also takes place for 
this component). When the condition of proportionality of the ordinary refractive index of 
the anisotropically absorbing birefiingent layer 1 to the light wavelength (no X ) is 
satisfied, the interference maximum condition A o = 2dno -r A /2 = m A is also satisfied for 
the whole range of the operation light wavelengths, which means the elimination of the 
spectral dependency of the polarization characteristics of the optical polarizer. 

Thus in a broad region of spectrum, as a result of the interference, the total 
reflection of component 2, that is polarized in parallel to the optical axis of layer 1 of the 
birefiingent material, is significantly less than reflection of component 3 that is polarized 
perpendicularly to the optical axis of layer 1. 

Also possible the- reverse situation, when as a result of the interference the total 
reflection of component 2, that is polarized in parallel to the optical axis of the birefiingent 
material layer 1, is significantly greater than reflection of component 3 that is polarized 
perpendicularly to the optical axis of layer 1 . Such situation takes place when thickness of 
layer 1 is selected such that the optical difference of travel Ae for rays 4 and 5, that 
corresponds to the extraordinary (greater) refractive index ne , will be an even number of 
half-waves of the polarized light A e = mA . In this case, the result of interference of rays 4 
and 5 is the interference maximum, i.e. their mutual amplification. At the same time, the 
optical difference of travel A o for rays 6 and 7, that corresponds to the ordinary (lesser) 
refractive index no , is an odd number of half-waves of the polarized light A o = A /2 + 
mX.ln this case, the interference result of rays 9 and 10 is the interference minimum, i.e. 
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their mutual attenuation. Now, as the interference result, the total reflection of component 
2, that is polarized in parallel to the optical axis of layer 1 of the birefringent material, is 
significantly lower , than reflection of component 3 that is polarized perpendicularly to the 
optical axis of layer 1 of the birefringent material. 

Fig. 2 schematically shows the dependencies of refractive index of layers in optical 
polarizers on the visible light wavelength, i.e. in the range of 400-700 nm. Curve 1 
corresponds to the optical polarizer of the prototype, wherein the refractive index of layers 
decreases as the light wavelength grows. Such dependency in optics is referred to as the 
normal dispersion and is intrinsic to transparent materials. Curve 2 corresponds to the 
optical polarizer according to the invention, wherein at least one refractive index of layers 
increases as the light wavelength grows. Such dependency in optics is referred to as the 
abnormal dispersion, and the optical polarizer must have a particular design so that to 
obtain such dependency. Experiments and estimates have shown that for this purpose 
preferable is a polarizer, characterised in that at least one anisotropically absorbing 
birefringent layer has the maximum absorption index of not less than 0. 1 in the operation 
wavelength range. Here, as in optics, the absorption index of the manufactured layer k is 
determined (as in GOST 7601-78 standard) as the index at the virtual portion in the 
integrated refractive index of the manufactured material layer Z = n - ik. Curve 3 
corresponds to the preferable embodiment of the optical polarizer according to the 
invention, characterised in that at least one anisotropically absorbing birefringent layer has 
at least one refractive index directly proportional with the polarized light wavelength at 
least in some operation wavelength range. The direct proportionality of refractive index to 
the light wavelength is a more strict requirement (condition) than a simple increase of 
refractive index when the light wavelength grows. High polarization characteristics in a 
broad spectrum range are provided in the optical polarizer, characterized in that the 
refi-active index increases as the polarized light wavelength grows both in some range of 
the operation wavelengths, and in all operations wavelengths. 

Fig. 3 shows a diagram of a multi-layer optical polarizer according to the invention, 
comprising 4 anisotropically absorbing birefringent layers 1, characterised in that the 
extraordinary refractive index n^ of these layers increases as the polarized light wavelength 
grows. Said layers 1 are applied as interleaved with four layers 8 of an optically isotropic 
material, the ordinary refractive index no of the birefringent material coinciding with, or 
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maximally proximate to refractive index n, of the optically isotropic material. 
Anisotropically absorbing birefringent layers 1 can be implemented of identical or 
different materials, differing, for example, in spectral ranges, wherein the extraordinary 
refractive index n^ increases as the wavelength grows. 

Operation of the proposed optical polarizer can be explained as follows. Non- 
polarized light consists of two linearly-polarized components 2 and 3, whose polarization 
planes are mutually perpendicular (these two components are conventionally separated in 
Fig. 3 for the illustrative purpose and a more ready understanding). Component 2 that is 
polarized in parallel to the optical axis of the anisotropically absorbing birefringent layers 
1 is partially reflected from boundaries of layers 1 and optically isotropic layers 8, thereby 
forming rays 4. Reflected rays 4 are polarized in the same way as incoming component 2. 

Thickness of layers 1 is selected such that the result of interference of all rays 4 is 
the interference maximum, i.e. their mutual amplification. Thereby reflection index 
reaches 98%-99.9%, which means that linearly-polarized component 2 practically 
completely is reflected from the polarizer, thereby forming ray 9. When a condition more 
strict that a simple increase, namely the condition of the direct proportionality of the 
extraordinary refractive index of the anisotropically absorbing birefringent layers 1 to the 
light wavelength (n^ ^ A) is satisfied, the interference maximum condition is satisfied for 
a more broad range of wavelengths propagating over the whole operation light 
wavelengths range. 

To the other component 3 of the non-polarized light that is linearly-polarized 
perpendicularly to the optical axis of layers 1, corresponds the ordinary refractive index no 
of layers 1, that is equal to refractive index ni of the optically isotropic layer (no = rxi ). Here 
there is no reflection from boundaries of layers 1 and 8, and linearly-polarized component 
3 passes through a multi-layer polarizer completely, without any reflections, thereby 
forming ray 10. Reflection of component 3 from the external surfaces of the polarizer can 
be eliminated by an, usual method of «brightening», i.e. by application of optically 
isotropic layers, having the optical thickness of the qioarter of the wavelength and 
refractive index of no*"^, on the external surfaces. 

Thus, the non-polarized light when being incident upon the multi-layer optical 
polarizer is divided into two parts and converted into linearly-polarized ray 9 that passes 
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through the polarizer, and orthogonally linearly-polarized ray 10 that is reflected from the 
polarizer. 

The above-described examples do not limit possible versions of the particular 
embodiments of the proposed optical polarizer 

Thus, in all above-discussed examples, provided are high polarization 
characteristics of the optical polarizer in a broad spectrum range, w^hen the number of the 
used lays does not exceed 10. 
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CLAIMS 

1 . An optical polarizer, including at least one anisotropically absorbing birefringent layer 
having a thickness, whereat an interference extremum at output of the optical polarizer 
at least for one linearly-polarized light component is realized, characterized in that at 
least one birefringent layer is the anisotropically absorbing one and has at least one 
refractive index that increases as the polarized light wavelength grows at least in some 
range of the operation wavelengths. 

2. The optical polarizer as claimed in claim 1, characterized in that at least one 
anisotropically absorbing birefringent layer is made of a material selected among low- 
molecular thermotropic liquid-crystal substances or their mixtures, being dichroic dyes 
or comprising, as a component, liquid-crystal and/or non-liquid-crystal dichroic dyes. 

3. The optical polarizer as claimed in claim 1, characterized in that at least one 
anisotropically absorbing birefringent layer is made of a material selected among 
polymeric thermotropic liquid-crystal or non-liquid-crystal substances or their mixtures, 
comprising the solved., in- water in mass and/or chemically bonded with a polymeric 
chain dichroic dyes, and is less than 0.2 mem thick. 

4. The optical polarizer as claimed in claim 1, characterized in that at least one 
anisotropically absorbing birefringent layer is the oriented film of non-liquid-crystal 
polymeric materials having a controlled degree of hydrophilicity, dyed with dichroic 
dyes and/or iodine corfipounds. 

5. The optical polarizer as claimed in claim 1, characterized in that at least one 
anisotropically absorbing birefringent layer is formed of dichroic organic dyes of the 
polymeric structure. 

6. The optical polarizer as claimed in claim 1, characterized in that at least one 
anisotropically absorbing birefringent layer is an oriented molecularly-arranged layer of 
organic salts of dichroic anionic dyes. 

7. The optical polarizer as claimed in claim 1, characterized in that at least one 
anisotropically absorbing birefringent layer is an oriented molecularly-arranged layer 
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less than 0. 1 mem thick of dichroic dyes capable of forming a lyotropic liquid-crystal 
phase. 

8. The optical polarizer as claimed in claim 7, characterized in that at least one 
anisotropicaily absorbing birefringent layer is an oriented molecularly-arranged layer of 
dichroic organic dyes of the polymeric structure. 

9. The optical polarizer as claimed in claim 7, characterized in that at least one 
anisotropicaily absorbing birefringent layer is an oriented molecularly-arranged layer of 
dichroic dyes or their mixtures, capable of forming a stable lyotropic liquid-crystal 
phase. 

10. The optical polarizer as claimed in claim 1, characterized in that at least one 
anisotropicaily absorbing birefringent layer has at least one refractive index that is 
directly proportional to the polarized light wavelength in at least some range of the 
operation wavelengths. 

11. The optical polarizer as claimed in claim 1, characterized in that at least one 
anisotropicaily absorbing birefringent layer has the maximal value of at least one 
refractive index being not less than 1 .9. 

12. The optical polarizei—as claimed in claim 1, characterized in that at least one 
anisotropicaily absorbing birefringent layer has the maximal absorption index of not 
less than 0.1 in the range of the operation wavelengths. 

13. The optical polarizer as claimed in claim 1, characterized in that thickness of 
anisotropicaily absorbing birefringent layers is selected under the condition to obtain at 
output of the optical polarizer the interference minimum for one linearly-polarized light 
component and, simultaneously, the interference maximum for the other orthogonal 
linearly-polarized light component. 

14. An optic polarizer according to claim 1, characterized In tt>at it coprises 
at least too layers at least one of which is an anisotropicaily absorbing birefringent 
layer, and the other layer is an optically Isotropic layer one refringence parameter of 
the birefringent layer being maximany differe^nt from ttie refrincjence parameter of me 
optically isotropic layer, and ttie ottiev refringence parameter of the anisolropically 
absorbing birefringent layer coinslding or being maximally close to iUe relrlngence 
parameter of the optically isotropic layer. 



Ml 
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15. An optic polarizer according to claim 1. characterized in that it ooprlses 
at least two drfferent birefringent layers at least one of which Is an anlsotropioally 
absorbing birefringent layer one reffingence parameter of the anisotroplcally 
absorbing birefringent layer being maximally different from one refrlngence parameter 
of the other birefringent layer, and the other r«fringence parameter of the 
anisotropically absorbing birefringent layer coinsiding or being maximally close to ihe 
other refrlngence parameter of the other birefringent layer. 

16. An optic polarizer according to claim 1 . characterized in that a light- 
reflecting coating is applied on one Its side. 

17 . An optic polarizer according to claim 16 . characterized In mat the light- 

reflecting coaong is meiaiiiu.. 
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ABSTRACT 

The invention relates to optics, particularly, to optical polarizers, that can be suitably used 
in liquid-crystal displays, polarizing spectacles, motor cars and other transportation means, 
as well as in glass used in construction, lighting fixtures and optical instruments. 

Proposed is an optical polarizer including at least one birefringent layer having a 
thickness whereat an interference extremum is realized at output of the optical polarizer 
for at least one linearly-polarized light component, characterized in that at least one 
birefringent layer is the anisotropically absorbing one and has at least one refractive index 
that increases as the polarized light wavelength grows in at least some range of the 
operation wavelengths, thickness of the anisotropically absorbing birefringent layers is 
selected under the condition to obtain, at output of the optical polarizer, the interference 
minimum for one linearly-polarized light component and, simultaneously, the interference 
maximum for the other orthogonal linearly-polarized light component. 

The result of the invention is that provided are high polarization characteristics of 
the optical polarizer in a broad spectrum range, whereby number of the used layers is not 
more than 10. 



16 dep. Claims, 3figs. 



